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HEARING CHARTER

COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

The Department of Energy Fiscal Year 2012
Research and Development Budget

THURSDAY, MARCH 3, 2011
10:00—12:00
2318 RAYBURN HOUSE OFFICE BUILDING

PURPOSE

On Thursday, March 3, 2011, the Committee on Science, Space, and Technology
will hold a hearing entitled “The Department of Energy Fiscal Year 2012 Research
and Development Budget.” The purpose of the hearing is to receive testimony from
the Secretary of Energy on the President’s Fiscal Year (FY) 2012 budget request for
energy research and technology development programs at the Department, including
activities under the Office of Science, Energy Efficiency and Renewable Energy, Ad-
vanced Research Projects Agency-Energy, Fossil Energy, Nuclear Energy, Electricity
Delivery and Energy Reliability, and the Loan Guarantee Program Office.

WITNESS

Dr. Steven Chu, U.S. Secretary of Energy. Dr. Chu was confirmed as the 12th
Secretary of Energy on January 20, 2009. Prior to his appointment Dr. Chu was the
Director of DOE’s Lawrence Berkeley National Laboratory, and a professor of Phys-
ics and Molecular and Cell Biology at the University of California. He was the co-
winner of the 1997 Nobel Prize for Physics.



Department of Energy (DOE) Spending

(deollars in millions)

FY12 Request
Versus
FYos FY10 FY11 Fy12 FY10 Enacted
Program Actual Enacted | Request | FY11 CR* | Request $ %
Office of Science
Advanced Scientific Compuling
Research 351.0 383.2 426.0 465.6 82.4 21.5
Basic Energy Sciences 1270.0 1599.0 1835.0 1985.0 386.0 24.1
Biglogical and Environmental
Research 544.0 588.0 627.0 302.0 717.9 129.9 22.1
Fusion Energy Sciences 287.0 4177 380.0 & 3997 (18.0) (4.3)
High Energy Physics 689.0 790.8 829.0 - 797.2 6.4 08
Nuclear Physics 433.0 522.5 562.0 = 605.3 82.8 15.9
Office of Science 4083.0 4964.0 5121.0 4017.7 5416.0 452.0 9.11
Energy Efficiency and Renewable
Energy (EERE)
Hydrogen Technology 211.1 170.3 0.0 - 0.0 (170.3) (100)
Hydrogen and Fuel Cell
Technologies 0.0 0.0 137.0 B 100.5 100.5 nva
Biomass and Biorefinery
Systems 198.2 216.2 2200 5 340.5 124.3 57.5
Solar Energy 168.5 2434 302.4 457.0 213.6 87.8
Wind Energy 49.6 79.0 122.5 = 126.9 47.9 60.6
Geothermal Technology 19.8 431 55.0 = 101.6 58.5 135.7
Water Power 9.9 487 40.5 - 38.5 (10.2) (20.9)
Vehicle Technologies 213.0 304.2 325.3 588.0 283.8 53.3
Building Technologies 109.0 219.0 230.7 470.7 251.7 114.9
Industrial Technologies 64.4 94.3 100.0 = 319.8 225.5 239.1
Energy Efficiency and Renewable
Energy (EERE) 1704.0 22425 2355.0 1467.4 32000 957.5 42.70
Nuclear Energy R&D 438.0 487.0 396.0 | 661.1" 447.4 (39.6) (8.1)
Eectdc!hr Delivery and Energy
Reliability R&D 82.8 168.5 144.3 139.0 192.8 24.3 14.4
Fossil Energy R&D 888.5 650.3 760.0 | 586.6 453.0 (206.3) 31.3)
ARPA-E nla 0.0 300.0 50.0 650.0" 650.0 nla
Loan Guarantee Program Office 4.6 0.0 0.0 = 305.0 305.0 nla
Totals: 72009 8521.3 8776.3 | 69218 10014.2 1492.9 14.9

“us passed by the House on February 12

“Includes the entire Office of Nuclear Energy

“"8100 million of the $650 million ARPA-E request is proposed to be paid for through revenues collected from auction of wircless broadcast

spectrum.
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BACKGROUND

The Department of Energy (DOE) funds a wide range of research, development,
demonstration, and commercial application activities. DOE’s primary mission is to
“advance the national economic, and energy security of the United States; to pro-
mote scientific and technological innovation in support of that mission; and to en-
sure the environmental cleanup of the national nuclear weapons complex.” 1 In order
to fulfill its mission, DOE operations are guided by five strategic themes: energy se-
curity, nuclear security, scientific discovery and innovation, environmental responsi-
bility, and management excellence.

The overall FY 2012 budget request for DOE is $29.5 billion, which represents
a $3.1 billion or 11.8 percent increase over FY 2010 levels. Approximately one third
of this amount is dedicated to programs within the Committee on Science, Space,
and Technology’s jurisdiction. The balance of DOE’s funding is allocated to the Na-
tional Nuclear Security Administration (NNSA), to maintain our stockpile of nuclear
weapons, and Defense and Non-Defense Environmental Management (EM) pro-
grams, to manage the cleanup of nuclear weapons production and government-spon-
sored nuclear energy research.

DOE R&D PROGRAMS AND OFFICES
Office of Science

The total FY 2012 budget request for the Office of Science (SC) is $5.4 billion,
a $452 million or 9.1 percent increase over the FY 2010 levels. The mission of the
Office of Science is the delivery of scientific discoveries, capabilities, and major sci-
entific tools to transform the understanding of nature and to advance the energy,
economic, and national security of the United States. In support of this mission, SC
supports basic research in the following areas: advanced scientific computing, basic
energy sciences, biological and environmental research, fusion energy sciences, high
energy physics, and nuclear physics. SC’s operations take place in three main areas:
selection and management of research; operation of world-class, state-of-the-art sci-
entific facilities; and design and construction of new facilities. SC also supports sev-
eral ongoing interagency initiatives such as the Networking and Information Tech-
nology Research and Development program; the National Networking Initiative; the
United States Global Change Research Program; and the Climate Change Tech-
nology Program. SC provides 45 percent of Federal support of basic research in the
physical sciences and key components of the Nation’s basic research in biology and
high-end computing.

Office of Science budget and activities are divided into the following six major pro-
gram areas:

Basic Energy Sciences (BES) requests $1.99 billion, an increase of $386 million
(or 24.1 percent) over FY 2010 levels. BES supports basic research into the funda-
mental building blocks necessary for advancing new energy technologies, and main-
tains world-class research facilities to develop new knowledge and facilitate ad-
vances in areas such as materials science and chemistry.. The FY 2012 budget reit-
erates the FY 2011 request for $34 million to fund a new Batteries and Energy Stor-
age Energy Innovation Hub. Additionally, the existing Fuels from Sunlight Hub re-
quests $24.3 million.

In order to realize significant research gains and advance new research method-
ology, in 2009 BES initiated the creation of Energy Frontier Research Centers
(EFRCs.) EFRCs are individually funded between $2-5 million per year to conduct
focused research from a small team to solve “grand challenges” associated with dis-
ruptive scientific advances. DOE requests continued funding of all 46 existing
EFRCs in FY 2012.

Biological and Environmental Research (BER) requests $717.9 million in the
President’s budget, which is $129.9 million (22.1 percent) over FY 2010 funding.
BER examines fundamental biological systems, climate, and environmental sciences.
Specifically, BER researches genomics, drivers of climate change, and deeper envi-
ronmental issues. The request also includes support for the three DOE Bioenergy
Research Centers, the Joint Genome Institute, and Environmental Molecular
Sciences Laboratory.

BER is also a major contributor to the Intergovernmental Panel on Climate
Change (IPCC) by providing expertise in climate modeling and simulations. The
FY 2012 budget request includes notable funding increases for BER given pending
work on the IPCC’s Fifth Assessment.

1 All DOE mission statement quotes come from the cited office’s website.
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The budget would provide $465.6 million for Advanced Scientific Computing
Research (ASCR), an increase of $82.4 million (21.5 percent) over FY 2010 levels.
A sizable portion of the increase is slotted for National Leadership Computing Fa-
cilities, the nation’s most powerful open resource for capability computing located
at Oak Ridge National Laboratory and Argonne National Laboratory. Continued in-
vestigation of a potential exascale computing project to increase computational ca-
?acilty by a thousand-fold accounts for the remainder of the requested additional
unds.

The request for Fusion Energy Sciences (FES) is $399.7 million, a decrease of
$18 million (4.3 percent) below FY 2010 funding. FES supports research to improve
fundamental understanding of matter at very high temperatures and densities need-
ed to develop fusion energy. The contribution to the international ITER project, a
Fartnership to demonstrate the first fusion prototype, would be reduced by $30 mil-
ion.

The FY 2012 funding request for High Energy Physics (HEP) is $797.8 million,
a $6.4 million (0.8 percent) increase from the enacted FY 2010 level. HEP probes
the basic relationship between space and time, the elementary constituents of mat-
ter and energy, and the interactions between them. This effort is concentrated on
‘Ehree scientific frontiers: the energy frontier, the intensity frontier, and the cosmic
rontier.

Nuclear Physics (NP) would receive $605.3 million, an increase of $82.8 million
(15.9 percent) over FY 2010 funding. This program supports research to discover
and understand various forms of nuclear matter. It also supports the production and
development of techniques to make isotopes that are in short supply for medical,
national security, environmental, and other research applications.

Energy Efficiency and Renewable Energy

The mission of the Office of Energy Efficiency and Renewable Energy (EERE) is
to “strengthen the United States’ energy security, environmental quality, and eco-
nomic vitality in public-private partnerships.” EERE supports this mission state-
ment by: “Enhancing energy efficiency and productivity; bringing clean, reliable and
affordable energy technologies to the marketplace; and making a difference in the
everyday lives of Americans by enhancing their energy choices and their quality of
life.” EERE participates in many crosscutting activities with other departments, as
well as within DOE offices, including collaborations with the Office of Science, the
Advanced Research Projects Agency - Energy, Office of Electricity, Fossil Energy,
Federal Energy Management Program, and the Loan Guarantee Program Office.

The Administration’s budget request of $3.2 billion for EERE represents a $958
million (44.4 percent) increase over FY 2010 levels. This reflects the President’s call
in his State of the Union speech for increased spending on clean energy tech-
nologies. The budget requests significant funding increases for most EERE pro-
grams relative to the FY10 enacted level. Additionally, EERE is increasing the num-
ber of staff in their Washington, DC headquarters, while decreasing field FTEs.

The proposed funding for the Solar Energy program is $457 million, an increase
of $213.6 million (87.8 percent) over FY 2010 levels. This request intends to fund
the “SunShot” initiative recently proposed by the Administration. As a part of this
initiative, EERE is advancing a “Dollar-a-Watt” program to make solar energy to
be cost-competitive with fossil fuels without subsidies. To achieve this goal, solar
generation needs to reach a four to five cents’/kWh equivalent installed price for
solar photovoltaics (PV) energy by 2020, or reduce the installed cost of solar elec-
tricity by approximately 75 percent from current costs. Accordingly, an over-
whelming percentage of solar energy’s increased funding is directed to the PV sub-
program. EERE will also continue to fund the Concentrating Solar Power (CSP) sub-
program for further research in CSP development and thermal storage activities. As
a means to accelerate widespread market adoption of solar energy, the program also
seeks to improve applicable local codes, permitting, education and training.

The FY 2012 funding request for the Wind Energy program is $126.9 million, an
increase of $47.8 million (60.6 percent) over FY 2010 levels. The request continues
funding a demonstration project to develop offshore wind technology, and aims to
address financial, regulatory, technical, environmental, and social issues associated
with offshore wind.

The FY2012 Biomass and Biorefinery Systems budget request is $340.5 mil-
lion, an increase of $124.3 million (57.5 percent) over the FY 2010 level. This pro-
gram aims to develop and transform domestic, renewable, and abundant biomass re-
sources into cost-competitive, high performance biofuels, biopower, and bioproducts
through targeted planning, research, development and demonstration. In FY 2012,
funding for feedstock production trials will be eliminated. The elimination is offset
by a major increase of $150 million to expand the Cellulosic Biofuels Reverse Auc-
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tion with the intention of rapidly injecting money into the emerging cellulosic
biofuels industry. Support for integrated biorefinery projects also notably decreases
with increased focus on R&D for downstream deployment efforts.

The proposed funding level for the Geothermal Technology program is $101.5
million, an increase of $58.4 million (135.5 percent) over FY2010. This program
seeks to broaden its focus to include technologies with a near—term impact by con-
firming undiscovered hydrothermal resources with innovative exploration tech-
nologies. Additionally, the Enhanced Geothermal Systems subprogram is aiming to
advance new technologies to use waste carbon dioxide to capture heat and make
electricity.

The Administration’s budget request provides a total of $38.5 million for the
Water Power program, which is a $10.2 million (20.9 percent) decrease from FY
2010 enacted levels. The program funds incremental hydropower development and
demonstrates marine and hydrokinetic (MHK) technologies. The funding will sup-
port full-scale MHK open water demonstration projects to establish the baseline cost
of MHK generated electricity by 2013.

The Hydrogen and Fuel Cell Technologies (HFCT) program requests $100.5
million; a $70 million or 41 percent decrease from FY 2010 levels. The decrease re-
flects EERE refocusing of specific R&D on fuels cells for stationary, transportation
and portable power applications.

The budget request for the Buildings Technologies Program (BTP) is $470.7
million, a $252 million (114.9 percent) increase over FY 2010 levels. BTP supports
efforts to improve the energy efficiency of new and existing homes and buildings pri-
marily through advanced building technologies, controls, systems, and whole-build-
ing design; demonstration of integrated approaches for construction; bringing trans-
formational tools to the market place; supporting the ENERGY STAR program; sup-
porting the adoption, training, and enforcement of building codes; and promulgating
and finalizing efficiency standards as required by law. The Energy Efficient Build-
ings Systems Design Hub is administered by BTP.

BTP’s FY 2012 request includes the President’s new Better Buildings Initiative,
which aims to achieve a 20 percent improvement in commercial building energy effi-
ciency by 2020. In addition to increased R&D funding for building technologies, the
initiative includes new tax incentives for commercial building energy efficiency
projects and financing opportunities for state and municipal governments through
the “Race to the Green” competitive grant program. The initiative would also receive
funding from the Loan Guarantee Program Office.

TheVehicle Technologies Program (VTP) requests $588 million, an increase of
$283 million (93 percent) over the FY 2010 level. The increase reflects an emphasis
on the development and deployment of plug-in hybrid vehicles (PHEVs). Specifically,
in support of the President’s goal to place one million electric vehicles on the road
by 2015, VTP is requesting $229 million proposing to fund infrastructure develop-
ment for transportation electrification, including a major new program of grants to
communities for upgrading electric vehicle infrastructure.

The Industrial Technologies Program (ITP) request is $319.8 million, an in-
crease of $225.5 million (239.2 percent) over FY2010 levels. ITP seeks to revolu-
tionize industry’s energy and carbon intensity by developing manufacturing tech-
nologies, materials, and clean energy manufacturing capacity. The Next Generation
Materials and Next Generation Manufacturing Processes subprograms are both
drastically increased to assist in attaining this goal. Additionally, the request pro-
poses the creation of an Energy Innovation Hub on critical materials. A new $50
million Energy Efficiency Partnership is included to assist industry incorporation of
energy efficient technologies into existing facilities.

The Advanced Research Projects Agency -Energy (ARPA-E)

The Administration requests $650 million for the Advanced Research Projects
Agency - Energy (ARPA-E).

Established 1in 2007 by the America COMPETES Act (P.L.110-69), ARPA-E is
statutorily charged with developing energy technologies that result in “(i) reductions
of imports of energy from foreign sources; (ii) reductions of energy-related emissions,
including greenhouse gases; and (iii) improvement in the energy efficiency of all eco-
nomic sectors.” Initially provided with $400 million in American Recovery and Rein-
vestment Act (ARRA) (P.L.111-5) funding, ARPA-E did not receive a direct appro-
priation in FY10, though it was the beneficiary of a $15 million transfer from the
Office of Science.

Of the $650 million request, $550 million would be provided through discretionary
funding for the purpose of sponsoring additional rounds of project funding. Potential
funding areas include stationary power, electrical infrastructure, end use efficiency,
embedded efficiency, and transportation systems.
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ARPA-E would also administer an additional $100 million Wireless Innovation
Fund (WIN) aimed at developing clean-energy wireless technologies, paid for
through a proposed transfer of wireless spectrum auction revenues. The Administra-
tion proposes to establish WIN as a mandatory program. In 2010, ARPA-E issued
$207.6 million in ARRA funds for 85 projects. The six program areas funded in 2010
included Electrofuels, Batteries for Electrical Energy Storage in Transportation
(BEEST), Innovative Materials & Processes for Advanced Carbon Capture Tech-
nologies (IMPACCT), Grid-Scale Rampable Intermittent Dispatchable Storage
(GRIDS), Agile Delivery of Electrical Power Technology (ADEPT), and Building En-
ergy Efficiency Through Innovative Thermodevices (BEET-IT).Fossil Energy R&D

The DOE Office of Fossil Energy (FE) supports R&D focused on coal (including
clean coal technologies), gas, and petroleum and also supports the Federal govern-
ment’s Strategic Petroleum Reserve. The President’s total budget request for FE is
$520 million. Of that, FE’s R&D budget is $453 million, a decrease of $206 million
(31.3 percent) below FY10 enacted levels. Coal R&D is funded at $291 million, the
bulk of which focuses on advancing carbon capture and sequestration (CCS) efforts.
Carbon capture research reprioritizes research from pre-combustion capture towards
post-combustion technologies with the intention of advancing the development of
commercial technology. The Carbon Storage subprogram is conducting large-volume
injection testing to examine the feasibility of long-term carbon storage. The Hydro-
gen from Coal, Coal to Coal Biomass to Liquids, and Solid Oxide Fuel Cells subpro-
grams are all eliminated.

The FY12 budget request proposes to terminate the Natural Gas Technologies and
Unconventional Fossil Energy Technologies programs, including the elimination of
$50 million for the Ultra-Deep and Unconventional Natural Gas Other Petroleum
Resources Research Program.

Nuclear Energy (NE)

The primary mission of the Office of Nuclear Energy (NE) is to “advance nuclear
power as a resource capable of meeting the Nation’s energy, environmental, and na-
tional security needs by resolving technical, cost, safety, proliferation resistance, and
security barriers through research, development, and demonstration as appro-
priate.”

The FY12 budget request for NE R&D is $447.4 million, a $39.6 million (8.1 per-
cent) decrease below FY 2010 levels. Approximately 74 percent of that request
would be dedicated to the Fuel Cycle R&D and Reactor Concepts RD&D programs.
The Fuel Cycle R&D program conducts research on the three basic fuel cycle tech-
nologies: once-through, modified-open, and full recycle. The Reactor Concepts RD&D
program continues previous activities undertaken by the Generation IV Nuclear En-
ergy Systems program, including the Next Generation Nuclear Plant project. In ad-
dition, advanced Small Modular Reactor (SMR) designs would be examined.

As reflected in the Administration’s FY 2011 budget request, NE proposes to cre-
ate the Nuclear Energy Enabling Technologies (NEET) program. The $97.3 million
program would investigate crosscutting technologies and transformative break-
throughs applicable to multiple reactor concepts and fuel cycle technologies. NEET
would also support the Modeling and Simulation Energy Innovation Hub, which
seeks to create a “virtual” reactor by applying existing modeling and simulation ca-
pabilities. This would utilize modeling as a means to improve efficiency in existing
reactors as well as inform new reactor designs.

The budget also proposes a SMR Licensing Technical Support Program to partner
with industry to accelerate development and licensing of SMRs necessary for com-
mercial deployment.

Electricity Delivery and Energy Reliability

The mission of the Office of Electricity Delivery and Energy Reliability (OE) is to
“lead national efforts to modernize the electric grid; enhance security and reliability
of the energy infrastructure; and facilitate recovery from disruptions to energy sup-
ply.” Research and development within OE is funded at $193 million in the Presi-
dent’s FY12 budget request. This reflects an increase of $71.4 million (58.8 percent)
over FY10 levels.

OE’s R&D programs focus on clean energy transmission and reliability, smart grid
R&D, energy storage, and cyber security for energy delivery systems. OE con-
centrates on potential strains on the electric system as electric generation shifts to-
wards low-carbon energy sources, specifically associated intermittency problems
from wind and solar generation. The effects will require advanced grid modeling and
extensive technological breakthroughs in energy storage. The President requests $20
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million for the creation of a Smart Grid Technology and Systems Hub to be adminis-
tered by OE within the Clean Energy Transmission and Reliability subprogram.

Also highlighted within the OE request is $57 million for the Energy Storage sub-
program, a 319 percent increase above the FY 2010 level to support demonstrations
forla new suite of grid level storage projects and further testing on prototype mate-
rials.

Loan Guarantee Program Office

The President’s FY12 budget request for DOE’s Loan Guarantee Program Office
(LPO) is $200 million. Funds would be used as a credit subsidy for loans authorized
under Section 1703 of the Energy Policy Act of 2005. The LPO did not receive an
appropriation for credit subsidies in FY10. This level of appropriation would support
an estimated $1 to $2 billion in loan guarantees to support energy efficiency and
renewable energy activities.

Since its creation, the LPO has awarded over $17.6 billion for 18 projects, in a
wide variety of areas such as solar and wind power generation and manufacturing,
geothermal energy, and electricity transmission and energy storage.

In addition to the Title 17 loan guarantees, the President is requesting $105 mil-
lion to create a Better Building Pilot Loan Guarantee Initiative for Universities,
Schools, and Hospitals. This new program would fund loan guarantees to retrofit
commercial buildings and would subsidize up to $2 billion in total loan principal.

Energy Innovation Hubs

The FY12 budget request proposes funding of $146 million for support six Energy
Innovation Hubs, which are supported through the SC, EERE, and NE accounts.
This would support the three existing Hubs and as well as the creation of three new
Hubs, which the President highlighted in his recent State of the Union address. Ac-
cording to the Administration, Hubs are funded at approximately $25 million each
annually and area intended to “advance highly promising areas of energy science
and engineering from the early stage of research to the point where the technology
can be handed off to the private sector.”2

Existing Hubs include Fuels from Sunlight ($24.3 million, administered by the Of-
fice of Science, Basic Energy Services), Modeling & Simulation for Nuclear Reactors
($24.3 million, administered by the Office of Nuclear Energy), and Energy Efficient
Building Systems Regional Innovation Cluster Initiative ($24.3 million, adminis-
tered by EERE, Building Technologies Program)The newly proposed Hubs are Bat-
teries and Energy Storage ($34 million, administered by the Office of Science, Basic
Energy Sciences), Smart Grid Technology and Systems ($19.4 million, administered
by OE, Clean Energy Transmission and Reliability Program), and Critical Materials
(%20 million administered by EERE, Industrial Technologies Program).

Zhttp://www.energy.gov/hubs/
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Chairman HALL. The Committee on Science, Space, and Tech-
nology will come to order. Good morning to all of you, and welcome
to today’s hearing entitled “The Department of Energy’s Fiscal
Year 2012 Research and Development Budget Request.” In front of
all of us are packets containing the written testimony, a biography
and truth in testimony disclosure for today’s witness, Energy Sec-
retary Steven Chu. I want to welcome everyone here today for this
hearing on the President’s fiscal year 2012 budget request. Is ev-
erybody ready to roll? I will recognize myself for five minutes for
an opening statement. I will take less than five minutes. We don’t
hold you to five minutes. We appreciate you being here very much,
and you may want to enlarge on some things and you may not
want to. That will be your decision.

I want to welcome everyone here today for the hearing on the
President’s fiscal year 2012 budget request for the Department of
Energy. Now, this is the third time that Secretary Chu has ap-
peared before this Committee, and I want to thank you and I want
to thank all of you for your willingness to be here and meet with
members on Department of Energy programs and priorities. This
is also the third DOE budget that the President sent to Congress,
so it is general priorities and our concerns with them should come
as no surprise.

What is notable, however, is the degree to which the President
is what I guess in a poker game you would call it double down, on
his energy and climate agenda in light of the continued struggle in
the economy, trillion-dollar deficits, rising gas prices and fuel sup-
ply concerns driven by Middle East turmoil.

The centerpiece of this legislation is the President’s proposed re-
quirement that the United States produce 80 percent of its elec-
tricity from “clean” sources by 2035. While I want to better under-
stand how the Administration intends to reach this goal, and while
I strongly support an “all of the above” approach to energy security,
I am concerned that the plan entails spending that we really can’t
afford and taxes and regulations that would severely raise the cost
of energy and harm, in my opinion and a lot of our opinions, our
economy.

The merits of this proposal seem weakened further by the fact
that even if such a transition to clean electricity were successful,
its benefits in terms of the effect it could have on climate change
appears negligible.

My concerns regarding misplaced energy policy priorities extend
to the R&D budget as well. The fossil fuels that drive our economy
and meet over 80 percent of our energy needs continue to be penal-
ized in favor of cleaner alternatives, but that seems to continue.
For example, the natural gas and unconventional fossil fuels tech-
nology programs are zeroed out while energy efficiency and renew-
able energy R&D programs would receive $1 billion, or a 44 per-
cent increase above current levels. And these increases come on the
heels of over $16 billion in stimulus funding and a near doubling
of the EERE base budget since fiscal year 2006. I am also con-
cerned that much of the clean energy spending is focused on late-
stage technology development and commercialization more appro-
priately performed by the private sector.
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The changes called for in this budget are not just trends, they
represent dramatic shifts that warrant our close review and consid-
eration in the coming weeks and months. While I have many con-
cerns, I look forward to working with the Secretary, Ranking Mem-
ber Mrs. Johnson and members of the committee to develop a thor-
ough and constructive response to these proposals.

[The prepared statement of Chairman Hall follows:]

PREPARED STATEMENT OF CHAIRMAN RALPH M. HALL

I want to welcome everyone here today for this hearing on the President’s Fiscal
Year 2012 budget request for the Department of Energy.

This is the third time that Secretary Chu has appeared before this Committee,
and I want to thank him for his willingness to be here and meet with our Members
on Department of Energy programs and priorities.

This is also the third DOE budget that the President has sent Congress, so its
general priorities-and my concerns with them-should come as no surprise.

What is notable, however, is the degree to which the President has “doubled-
down” on his energy and climate agenda in light of the continued struggling econ-
omy, trillion-dollar deficits, rising gas prices, and fuel supply concerns driven by
Middle East turmoil.

The centerpiece of this agenda is the President’s proposed requirement that the
U.S. produce 80 percent of its electricity from “clean” sources by 2035. While I want
to better understand how the Administration intends to reach this goal, and while
I strongly support an “all-of-the-above” approach to energy security, I'm concerned
that this plan entails spending we can’t afford and taxes and regulations that would
raise the cost of energy and harm our economy.

The merits of this proposal seem weakened further by the fact that, even if such
a transition to “clean” electricity were successful, its benefits in terms of the effect
it could have on climate change appears negligible.

My concerns regarding misplaced energy policy priorities extend to the R&D
budget as well. The fossil fuels that drive our economy and meet over 80 percent
of our energy needs continue to be penalized in favor of “cleaner” alternatives.

For example, the Natural Gas and Unconventional Fossil Energy Technologies
programs are zeroed out while energy efficiency and renewable energy R&D pro-
grams would receive a $1 billion, or 44 percent, increase above current levels. And
these increases come on the heels of over $16 billion in Stimulus funding and a
near-doubling of the EERE base budget since FY 2006. I'm also concerned that
much of this “clean energy” spending is focused on late-stage technology develop-
ment and commercialization more appropriately performed by the private sector.

The changes called for in this budget are not just trends-they represent dramatic
shiftshthat warrant our close review and consideration in the coming weeks and
months.

While I have many concerns, I look forward to working with the Secretary, Rank-
ing Member Johnson, and members of the Committee to develop a thorough and
constructive response to these proposals.

I now recognize Ranking Member Johnson for five minutes for an opening state-
ment.

Chairman HALL. I now recognize the Ranking Member, Mrs.
Johnson, for as long as she takes for an opening statement.

Ms. JOHNSON. Thank you very much, Mr. Chairman, and wel-
come back to the Committee, Dr. Chu.

We are here today to discuss the President’s fiscal year 2012
budget request for the Department of Energy, even though as the
fiscal year 2011 budget still dominates the attention of the Con-
gress. For both budget years and likely for years to come, the issue
remains the same: While we must be fiscally responsible, we also
must keep America competitive and create a better future for the
American people.

I agree with Chairman Hall. We are in a dangerous position as
it relates to our national deficit. As any responsible American fam-
ily would do, we have to reconcile how much money the govern-
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ment spends and what it brings in. But we are also in danger of
jeopardizing our standard of living and our future if we allow good
programs to fall victim to indiscriminate cuts. It is time to set pri-
orities and make choices that do not leave our workforce ill-pre-
pared and hamper the country’s ability to innovate and grow.

If a family’s budget is squeezed, they don’t solve the problem by
pulling the kids out of school. We cannot roll back the clock on our
economy. Our economic woes weren’t caused by too much science.
At a time like this, we need to make the critical investments to bol-
ster our research infrastructure and our future workforce, advanc-
ing our technological capabilities now while sowing the seeds for
the industries of the future. And let me be clear: I stand with the
President and a number of respected conservative columnists, nu-
merous policy experts, and I believe the American people when I
say that these are investments and not just spending.

With research in science education, there is a guaranteed return.
If the Continuing Resolution passed by the House two weeks ago
were enacted, the Department of Energy’s basic science and energy
R&D portfolios as well as the extensive network of national labora-
tories and world-class facilities would be devastated. At the same
time, these cuts would have negligible real impact on our national
deficit. If this C.R. is enacted, it is known that within months
STEM education, teacher training, workforce development and ac-
tivities of DOE will likely cease. Many thousands of research sci-
entists, graduate students, technical and administrative staff, con-
tractors and other support staff across the country will be laid off
or furloughed. The impact on indirect jobs is expected to even be
greater. Research projects will be delayed or terminated. Unique
world-class scientific facilities used by industry and academia will
have operating times decrease, will be temporarily shuttered or
even completely closed. Ongoing construction and upgrades at the
labs and national user facilities will not move forward, costing
more in scheduling delays and broken contracts, and restricting or
eliminating access for academic and industrial researchers.

This is especially worrisome to me because as we know, the last
hired are often the first fired. Many of the graduate students and
early career researchers that our future depends on will likely be
the first to lose their jobs. This strikes at the heart of a generation
rife with a passion for innovating—young people who are willing to
work long nights in labs across the country to find solutions to our
Nation’s economic, national security, energy, and environmental
problems.

All of this could happen as countries like China, India, Germany,
Japan and many others seize on our weakness in this economic
downturn to invest billions of dollars to build up their own clean
energy technology sectors to compete with or attract U.S. compa-
nies. For example, in 2009 alone, China’s government investment
attracted $35 billion in private capital for clean energy tech-
nologies. The United States came in a distant second, attracting a
little more than half that much.

In the President’s recent State of the Union address, he spoke at
length about the need to reinvigorate the American capacity for in-
novation, and he highlighted the economic opportunities that lie in
clean energy technologies. The fiscal year 2012 request for DOE
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proposes increases in a number of critical programs while making
some tough but prudent decreases in others. This is a direct illus-
tration of the President’s commitment to a clean energy future and
takes us into the opposite direction from where the C.R. would
leave us.

This committee has heard from a number of organizations, indus-
try associations, national labs and academia on the negative impact
of the proposed C.R. cuts and the important roles these programs
play in our economy.

Mr. Secretary, as you testify today, I hope to learn from you how
the proposed cuts to DOE will impact our country’s innovation
pipeline and the young people preparing for careers in these excit-
ing new fields, and how the President’s vision will leave us better
prepared to lead the global economy in this century. I look forward
to working with you and members on both sides of the aisle on
these important issues.

Thank you, Mr. Chairman. I yield back.

[The prepared statement of Ms. Johnson follows:]

PREPARED STATEMENT OF REPRESENTATIVE EDDIE BERNICE JOHNSON

Thank you Chairman Hall, and welcome back to the Committee, Secretary Chu.
We are here today to discuss the President’s fiscal year 2012 budget request for the
Department of Energy, even as the fiscal year 2011 budget still dominates the at-
tention of Congress. For both budget years, and likely for years to come, the issue
remains the same: while we must be fiscally responsible, we also must keep America
competitive and create a better future the American people.

I agree with Chairman Hall—we are in a dangerous position as it relates to our
national deficit. As any responsible American family would do, we have to reconcile
how much money the government spends with what it brings in. But we are also
in danger of jeopardizing our standard of living and our future if we allow good pro-
grams to fall victim to indiscriminate cuts. It is time to set priorities, and make
hard choices that do not leave our workforce ill-prepared and hamper the country’s
ability to innovate and grow. If a family’s budget is squeezed, they don’t solve the
problem by pulling the kids out of school.

We cannot roll back the clock on our economy. Our economic woes weren’t caused
by too much science. At a time like this we need to make the critical investments
to bolster our research infrastructure and our future workforce, advancing our tech-
nological capabilities now, while sowing the seeds for the industries of the future.
And let me clear; I stand with the President, a number of respected conservative
columnists, numerous policy experts, and, I believe, the American people when I say
that these are “Investments”, and not just “spending” With research and science
education, there is a guaranteed return.

If the Continuing Resolution (CR) passed by the House two weeks ago were en-
acted, the Department of Energy’s basic science and energy RD&D portfolios, as
well as its extensive network of National Laboratories and world-class facilities,
would be devastated. At the same time these cuts would have a negligible real im-
pact on our national deficit.

If this CR is enacted it is known that within months:

e Many thousands of research scientists, graduate students, technical and ad-

ministrative staff, contractors, and other support staff across the country will

be laid off of furloughed.

The impact on indirect jobs is expected to be even greater.

Research projects will be delayed or terminated.

Unique, world-class scientific facilities used by industry and academia will

have operating times decreased, will be temporarily shuttered, or even com-

pletely closed.

o STEM education, teacher training, and workforce development activities at
DOE will likely cease.

e Ongoing construction and upgrades at the labs and national user facilities
will not move forward, costing more in scheduling delays and broken con-
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tracts and restricting or eliminating access for academic and industrial re-
searchers.

This is especially worrisome to me because as we all know, the last hired are
often the first fired. Many of the graduate students and early career researchers
that our future depends upon will likely be the first to lose their jobs. This strikes
at the heart of a generation ripe with a passion for innovating, young people who
are willing to work long nights in labs across the country to find solutions to our
nation’s economic, national security, energy, and environmental problems.

All of this could happen as countries like China, India, Germany, Japan and many
others seize on our weakness in this economic downturn to invest billions of dollars
to build up their own clean energy technology sectors to compete with, or attract,
U.S. companies. For example, in 2009 alone, China’s government investment at-
tracted almost $35 billion in private capital for clean energy technologies. The U.S.
came in a distant second, attracting a little more than half as much.

In the President’s recent State of the Union address he spoke at length about the
need to reinvigorate the American capacity for innovation, and he highlighted the
economic opportunity that lies in clean energy technologies. The FY 2012 request
for DOE proposes increases for a number of critical programs, while making some
tough but prudent decreases in others. This is a direct illustration of the President’s
commitment to a clean energy future, and takes us in the opposite direction from
where the CR would leave us.

This Committee has heard from a number of organizations, industry associations,
national labs and academia on the negative impact of the proposed CR cuts, and
the important role these programs play in our economy. Mr. Secretary, as you tes-
tify today, I hope to learn from you how the proposed cuts to DOE will impact our
country’s innovation pipeline and the young people preparing for careers in these
exciting new fields, and how the President’s vision will leave us better prepared to
lead the global economy in this century.

I look forward to working with you and Members from both sides of the aisle on
these important issues.

Chairman HALL. Thank you, Ms. Johnson, for a good opening
statement.

If there are Members who want to submit additional opening
statements, your statements will be added to the record at this
point.

I have the privilege of introducing the witness at this time. Dr.
Chu serves as the 12th Secretary of Energy. Prior to his service as
Secretary at DOE, Dr. Chu was the Director of DOE’s Lawrence
Berkeley National Lab and a professor of physics in molecular and
cellular biology at the University of California. He was a co-winner
of the 1997 Nobel Prize for Physics, and that is quite an honor.

As I know our witness knows, spoken testimony is limited to five
minutes after which the members of the Committee will have five
minutes each to ask questions. The chair is able to provide and the
Committee is willing to provide some flexibility to you since you
are our only witness today and for the important position that you
hold and the gratitude we have to you for appearing before us. I
recognize you at this time, sir.

STATEMENT OF DR. STEVEN CHU, SECRETARY,
DEPARTMENT OF ENERGY

Secretary CHU. Thank you, Chairman Hall, and thank you,
Ranking Member Johnson and members of this Committee. Thank
you for the opportunity to discuss the President’s fiscal 2012 budg-
et request for the Department of Energy.

Before I begin my statement, I want to acknowledge the absence
of Congresswoman Gabrielle Giffords, who has been a strong voice
on energy issues, especially solar energy. It has been a privilege to
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work with her over the last two years and I look forward to work-
ing with her again as soon as she is ready to return to Washington.

President Obama has a plan for the United States to win the fu-
ture by out-innovating, out-educating and out-building the rest of
the world while at the same time addressing the deficit. This Com-
mittee understands the importance of science to our Nation’s fu-
ture. We must rev up the great American innovation machine to
create jobs and secure our future prosperity.

Federal support for scientific research and our applied energy
portfolio is critical for our competitiveness. The Department invests
in early-stage research that the private sector often considers risky,
and we leverage our resources to stimulate private sector invest-
ments in deployment.

To spur innovation, President Obama has called for increased in-
vestments in clean energy research, development and deployment.
In addition, he has proposed a bold but achievable goal of gener-
ating 80 percent of America’s electricity from clean sources by
2035. The clean energy standard would provide a clear long-term
signal to industry to bring capital off the sidelines and into the
clean energy sector. The most competitive clean energy sources will
win in the marketplace. The government does not need to pick fa-
vorites.

The Department of Energy’s fiscal year 2012 budget request of
$29.5 billion supports the President’s goals and strengthens the
Nation’s economy and security. Through energy efficiency pro-
grams, we will save money for consumers by saving energy. In ad-
dition, the budget supports the research, development and deploy-
ment of renewable energy, the modernization of the electric grid
and the advancement of carbon capture and sequestration tech-
nologies, and it helps reduce our dependence on oil by developing
the next generation of biofuels and accelerating electric vehicle re-
search and development.

We are also requesting new credit subsidy to support loan guar-
antees for renewable and energy efficiency technologies. To jump-
start the nuclear industry, we request up to $36 billion in loan
guarantee authority while also investing in advanced nuclear tech-
nologies.

The President’s budget also invests in basic and applied research
and keeps us on the path to doubling the funding for key scientific
agencies including the Office of Science. The budget invests $550
million in the Advanced Research Projects Agency-Energy, also
known as ARPA-E. The Administration also seeks an additional
$100 million for ARPA-E as part of the President’s Wireless Inno-
vation and Infrastructure Initiative. This investment will allow
ARPA-E to continue promising early-stage research projects that
aim to deliver game-changing clean energy technologies.

The Office of Science and ARPA-E play distinct and complemen-
tary rules in our research portfolio. The Office of Science supports
basic research that furthers scientific understanding while ARPA—
E supports high-risk, high-reward research projects to explore po-
tentially transformative technologies.

Another piece of our research effort is the energy innovation
hubs. Through the hubs, we are bringing together our Nation’s top
scientists and engineers to achieve similar game-changing energy
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goals but where a concentrated effort over a longer time horizon is
needed to establish innovation leadership. The budget requests
$146 million to support the three existing hubs and to establish
three new hubs. And finally, the budget continues to support the
Energy Frontier Research Centers which are mostly university-led
teams working to solve scientific problems that are blocking clean
energy development.

To reach our energy goals, we must take a portfolio approach to
R&D pursuing several research strategies that have proven to be
successful in the past. But I want to be clear: This is not a kitchen
sink approach. This work is being coordinated and prioritized with
a 360-degree view of how the pieces fit together. Taken together,
these initiatives will help America lead in innovation.

In addition to strengthening our economy, the budget request
also strengths our security by providing $11.8 billion for the De-
partment’s National Nuclear Security Administration.

The Department is also mindful of our responsibility to tax-
payers. We are cutting back in multiple areas including eliminating
unnecessary fossil fuel subsidies. We are streamlining operations.
We are making some tough choices like freezing salaries and bo-
nuses for hardworking national laboratory, site and facility man-
agement contractor employees.

The United States faces a choice today: Will we lead in innova-
tion and out-compete the rest of the world or will we fall behind?
To lead the world in clean energy, we must act now. We can’t af-
ford not to.

Thank you, and I will be pleased to answer any questions you
may have.

[The prepared statement of Dr. Chu follows:]

PREPARED STATEMENT BY SECRETARY STEVEN CHU, U.S. DEPARTMENT OF ENERGY

Chairman Hall, Ranking Member Johnson, and Members of the Committee, thank
you for the opportunity to appear before you today to discuss the President’s Fiscal
Year 2012 budget request for the Department of Energy.

In his State of the Union address, President Obama laid out a plan for the United
States to win the future by out-innovating, out-educating and out-building the rest
of the world, while at the same time addressing the deficit. The President’s budget
request invests in much-needed programs while cutting back where we can afford
to.

Many countries are moving aggressively to develop and deploy the clean energy
technologies that the world will demand in the coming years and decades. As the
President said, this is our generation’s “Sputnik moment.”

We must rev up the great American innovation machine to win the clean energy
race and secure our future prosperity. To that end, President Obama has called for
increased investments in clean energy research, development and deployment. In
addition, he has proposed a bold but achievable goal of generating 80 percent of
America’s electricity from clean sources by 2035.

A Clean Energy Standard will provide a clear, long-term signal to industry to
bring capital off the sidelines and into the clean energy sector. It will grow the do-
mestic market for clean sources of energy - creating jobs, driving innovation and en-
hancing national security. And by drawing on a wide range of energy sources includ-
ing renewables, nuclear, clean coal and natural gas, it will give utilities the flexi-
bility they need to meet our clean energy goal while protecting consumers in every
region of the country.

The Department of Energy’s FY 12 budget request of $29.5 billion supports these
goals and strengthens the nation’s economy and security by investing in the fol-
lowing priorities:
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e Supporting groundbreaking basic science, research and innovation to solve
our energy challenges and ensure that the United States remains at the fore-
front of science and technology;

e Leading in the development and deployment of clean and efficient energy
technologies to reduce our dependence on oil, accelerate the transition to a
clean energy economy and promote economic competitiveness; and

e Strengthening national security by reducing nuclear dangers, maintaining a
safe, secure and effective nuclear deterrent and cleaning up our Cold War nu-
clear legacy.

While we are investing in areas that are critical to our future, we are also rooting
out programs that aren’t needed and making hard choices to tighten our belt. Addi-
tionally, we are improving our management and operations so we function more effi-
ciently and effectively.

Leading in the Global Clean Energy Economy

As the President said in his State of the Union address, investing in clean energy
will strengthen our security, protect our planet, and create countless new jobs here
at home. The Department’s budget request invests $3.2 billion in energy efficiency
and renewable energy programs.

Through programs to make homes and buildings more energy efficient, including
a new “Better Buildings Initiative” to make commercial buildings 20 percent more
efficient over the next decade, we will save money for families and businesses by
saving energy. That is money that can be re-invested back into the economy. In ad-
dition, the budget supports the research, development and deployment of renewable
sources of energy like wind, solar and geothermal. It supports the modernization of
the electric grid and the advancement of carbon capture and sequestration tech-
nologies. And it helps reduce our dependence on oil by developing the next genera-
tion of biofuels and accelerating electric vehicle research and deployment to support
the President’s goal of putting one million electric vehicles on the road by 2015. This
includes a $200 million competitive program to encourage communities to invest in
electric vehicle infrastructure.

We're also focused on moving clean energy technologies from the lab to the mar-
ketplace. Over the past two years, the Department’s loan programs have supported
more than $26 billion in loans, loan guarantees, and conditional commitments to
guarantee loans for 23 clean energy and enhanced automotive fuel efficiency projects
across the country, which the companies estimate will create or save more than
58,000 jobs. Building on this success, we are requesting new credit subsidy that will
support approximately $1 billion to $2 billion in loan guarantees for innovative re-
newable energy and energy efficiency technologies. These deployment efforts build
on the substantial investment made in the clean energy sector by the Recovery Act,
and are supplemented by tax incentives that have also played an important role in
bringing clean energy projects to market, such as the 48C manufacturing tax credits
and the 1603 cash grants in lieu of investment tax credits, which the 2012 budget
also expands. We are also requesting $100 million in credit subsidy for a new “Bet-
ter Buildings Pilot Loan Guarantee Initiative for Universities, Schools, and Hos-
piif:_als,” which will guarantee up to $2 billion in loans to support energy efficient ret-
rofits.

Nuclear energy also has an important role to play in our energy portfolio. To
jumpstart the domestic nuclear industry, the budget requests up to $36 billion in
loan guarantee authority. It also invests in the research and development of ad-
vanced nuclear technologies, including small modular reactors.

Supporting Groundbreaking Science

To spur innovation, the President’s budget request invests in basic and applied
research and keeps us on the path to doubling funding for key science agencies, in-
cluding the Department’s Office of Science. As Norm Augustine, former Chairman
of Lockheed Martin and former Under Secretary of the Army, has said, under-fund-
ing R&D in a time of austerity is like removing the engine of an aircraft to reduce
its weight.

That is why the budget request increases support for the Department’s com-
prehensive research strategy to accelerate energy breakthroughs.

Through $5.4 billion for the Office of Science, we're expanding our investment in
basic energy sciences, advanced scientific computing and biological and environ-
mental sciences - all key areas for our future economic competitiveness.

The budget invests g550 million in the Advanced Research Projects Agency-En-
ergy, also known as ARPA-E. The Administration also seeks an additional $100 mil-
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lion for ARPA-E from the Wireless Innovation Fund to support wireless clean en-
ergy technologies. This investment will allow ARPA-E to continue the promising
early-stage research projects that aim to deliver game-changing clean energy tech-
nologies. ARPA-E’s projects are generating excitement both in the Department and
in the private sector. For example, through a combined total of $24 million from
ARPA-E, six companies have been able to advance their research efforts and show
the potential viability of their cutting-edge technologies. This extremely valuable
early support enabled those companies to achieve R&D milestones that, in turn,
have attracted more than $100 million in private sector funds to the projects. This
is precisely the innovation leverage that is needed to win the future.

Another key piece of our research effort is the Energy Innovation Hubs. Through
the Hubs, we are bringing together our nation’s top scientists and engineers to
achieve similar game-changing energy goals, but where a concentrated effort over
a longer time horizon is needed to establish innovation leadership. The Department
has established three Energy Innovation Hubs in the areas of energy efficient build-
ings, modeling and simulation for nuclear reactors and fuels from sunlight. The
budget requests $146 million to support the three existing Hubs and to establish
three new Hubs in the areas of batteries and energy storage, smart grid tech-
nologies and systems, and critical materials. The Energy Innovation Hubs were
modeled after the Department of Energy’s BioEnergy Institutes, which have estab-
lished an outstanding three-year track record.

Finally, the budget continues to support the Energy Frontier Research Centers,
which are mostly university-led teams working to solve specific scientific problems
that are blocking clean energy development.

The Energy Innovation Hubs, ARPA-E, and EFRCs represent three complemen-
tary approaches to advance groundbreaking discovery. When you think of the
EFRCs, think about a collaborative team of scientists such as Watson and Crick
unlocking the secrets of DNA. When you think of ARPA-E, think about visionary
risk-takers launching new technologies and start-up companies out of their garages.
When you think of the Hubs, think of large, mission-oriented research efforts such
as the Manhattan Project, the development of radar at MIT’s Radiation Laboratory
during World War II and the research in America’s great industrial laboratories in
their heyday. We don’t know where the big energy breakthroughs are going to come
from. To reach our energy goals, we must take a portfolio approach to R&D: pur-
suing several research strategies that have proven to be successful in the past. But
I want to be clear - this is not a “kitchen sink” approach. This work is being coordi-
nated and prioritized, with a 360-degree view of how these pieces fit together. Taken
together, these initiatives will help America lead in science and technology innova-
tion.

Nuclear Safety and Security

In addition to strengthening our economy, the budget request also strengthens our
security by providing $11.8 billion for the Department’s National Nuclear Security
Administration. The five-year FY 12 to FY 16 request of nearly $65 billion for
NNSA reflects the President’s nuclear security priorities, as well as his commitment
to modernize the U.S. nuclear weapons enterprise and sustain a strong nuclear de-
terrent for the duration of the New START Treaty and beyond.

The request of $7.6 billion for Weapons Activities provides a strong basis for
transitioning to a smaller yet still safe, secure and effective nuclear stockpile with-
out additional nuclear testing. It also provides much-needed resources to strengthen
science, technology and engineering capabilities and to modernize the physical infra-
structure of our nuclear security enterprise. The President has identified the danger
of terrorists getting their hands on nuclear weapons or the material to build them
as the greatest threat to global security. To support the President’s goal of securing
all vulnerable nuclear material around the world in four years, the budget invests
$2.5 billion in the NNSA Defense Nuclear Nonproliferation program. This is part
of a five-year, $14.2 billion commitment for the program.

The budget also requests $1.2 billion to support the Navy’s nuclear powered sub-
marines and aircraft carriers. And it provides $6.1 billion to protect public health
and safety by cleaning up the nation’s Cold War nuclear legacy.

Fiscal Responsibility

Through our investments, we are laying the groundwork for the nation’s future
prosperity and security. At the same time, we are mindful of our responsibility to
the taxpayer. We are cutting back in multiple areas, including eliminating unneces-
sary fossil fuel subsidies, reducing funding for the Fossil Energy program and reduc-
ing funding for the hydrogen technology program. We’re streamlining operations to
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reduce administrative costs. And we’re making some painful cuts, including ending
operation of the Tevatron accelerator and freezing salary and bonuses for hard-
working National Laboratory, site and facility management contractor employees.

Finally, we continue to make progress on a management excellence agenda to im-
prove our operations.

The United States faces a choice today will we lead in innovation and out-compete
the rest of the world or will we fall behind? To lead the world in clean energy, we
must act now. We can’t afford not to.

Thank you, and now I am pleased to answer any questions you may have.

HIGHLIGHTS OF THE FY 2012 BUDGET REQUEST

In his State of the Union address, President Obama said that America faces “our
generation’s Sputnik moment” and that we need to out-innovate, out-educate and
out-build the rest of the world to capture the jobs of the 21st century. “In America,
innovation doesn’t just change our lives. It’'s how we make our living.” Through in-
novation in promising areas like clean energy, the United States will win the future
and create new industries and new jobs. To lead in the global clean energy economy,
we must mobilize America’s innovation machine in order to bring technologies from
the laboratory to the marketplace. The Department of Energy (DOE) is on the front
lines of this effort. To succeed, the Department will pursue game-changing break-
throughs, invest in innovative technologies, and demonstrate commercially viable
solutions.

In addition to energy advances that spark economic growth, national security re-
mains fundamental to the Department’s mission. Through bipartisan ratification of
the New START treaty with Russia, America and its global partners are leading by
example in implementing the focused expansion of domestic and international ac-
tivities to reduce the threat of nuclear weapons, nuclear proliferation, and unse-
cured or excess weapons-usable materials. The National Nuclear Security Adminis-
tration (NNSA) supports the international effort to secure all vulnerable nuclear
materials around the world within four years. The NNSA also fulfills the President’s
commitment to modernize the nation’s nuclear stockpile until a world without nu-
clear weapons can be realized.

The Department’s Fiscal Year (FY) 2012 budget request is $29.5 billion, an 11.8
percent or $3.1 billion increase from FY 2010 current appropriation levels. The FY
2012 request supports the President’s goals to increase America’s competitiveness
by making strategic investments in our nation’s clean energy infrastructure and to
strengthen our national security by reducing the global threat of nuclear materials.
The President has called for advancing research on clean energy technologies and
manufacturing, doubling the share of electricity generated from clean energy sup-
plies by 2035, and putting one million electric vehicles on the road by 2015. The
Department’s request prepares for a multi-year effort to address these inter-
connected objectives and prioritizes research and development of renewable energy
technologies to expand sustainable energy options for the United States.

The FY 2012 budget builds on the intense planning, execution, and oversight of
the $35.2 billion from the American Recovery and Reinvestment Act of 2009. By the
end of FY 2010, the Department successfully obligated $32.7 billion of Recovery Act
funds, including all funding that was set to expire. In developing the FY 2012 budg-
et request, the Department has taken these investments into account and will over-
see execution of these funds with value to the taxpayer in mind. Recovery Act in-
vestments are focused on energy conservation and renewable energy sources ($16.8
billion), environmental cleanup ($6 billion), loan guarantees for renewable energy
and electric power transmission projects ($2.4 billion), grid modernization ($4.5 bil-
lion), carbon capture and sequestration ($3.4 billion), basic science research ($1.6
billion), and the Advanced Research Projects Agency - Energy ($0.4 billion). The De-
partment’s Recovery Act activities are strengthening the economy by providing
much-needed investment, saving or creating tens of thousands of jobs, cutting car-
bon pollution, and reducing U.S. dependence on oil.

The President’s FY 2012 Budget supports three strategic priorities:

e Transformational Energy: Accelerate the transformation to a clean energy
economy and secure U.S. leadership in clean energy technologies.

e Economic Prosperity: Strengthen U.S. science and engineering efforts to
serve as a cornerstone of our economic prosperity and lead through energy ef-
ficiency and secure forms of energy.

¢ Nuclear Security: Enhance nuclear security through defense, nonprolifera-
tion, naval reactors, and environmental cleanup efforts.
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As the President has articulated, innovation is essential to America’s economic
competitiveness. To meet the challenge of ‘our generation’s Sputnik moment, the
Department supports a coordinated strategy for research and development across all
of its programs. With every initiative the Department undertakes, sound science is
at the core. In FY 2012, we will increasingly emphasize cross-cutting initiatives to
link science throughout the Department, specifically with energy and national secu-
rity programs in order to deliver results to the American taxpayer. In the Office of
Science, the Department requests $5.4 billion, a 9.1 percent or $452 million increase
over the FY 2010 current appropriation levels, to support an elevated focus on the
advancement of the United States’ leadership in fundamental research. Advanced
Research Projects Agency - Energy (ARPA-E) is building on established gains since
its initial funding in FY 2009 through the Recovery Act to perform transformational
research and create game-changing breakthroughs for eventual market adoption.
The FY 2012 budget request includes $550 million for ARPA-E to sustain invest-
ment in new energy technologies.

Energy Innovation Hubs play a key role in solving specific energy challenges by
convening and focusing top scientific and engineering talent to focus on those prob-
lems. The Hubs bring together multidisciplinary team of researchers in an effort to
speed research and shorten the path from scientific discovery to technological devel-
opment and commercial deployment of highly promising energy-related technologies.
The Department is proposing to double its commitment to this research approach
by requesting three new Hubs to focus on batteries and energy storage, critical ma-
terials, and Smart Grid technologies and systems. The Department will continue
funding the three Energy Innovation Hubs introduced in FY 2010 to focus on devel-
oping fuels that can be produced directly from sunlight, improving energy efficient
building systems design, and using modeling and simulation tools to create a virtual
model of an operating advanced nuclear reactor. Complementing the Hubs, the De-
partment plans in FY 2012 to continue coordination with the Office of Science’s En-
ergy Frontier Research Centers, which exemplify the pursuits of broad-based science
challenges for energy applications.

Energy Security: Promoting America’s Energy Security through Reliable,
Clean and Affordable Energy

In his State of the Union address, the President outlined clearly to the American
people his roadmap for transforming our nation’s energy economy to meet the de-
mands of future generations. “Instead of subsidizing yesterday’s energy, let’s invest
in tomorrow’s,” he said. To meet the President’s challenge, the Department must re-
cruit the sharpest research minds and build on its aggressive discovery agenda
across all programs to achieve breakthroughs on the most pressing energy chal-
lenges facing the United States.

In his address, President Obama laid out a goal for clean energy sources to ac-
count for 80 percent of America’s electricity by 2035. In FY 2012, the Department
requests funds to help achieve this Presidential objective and address many of the
energy delivery challenges facing American families and energy providers.

e Applied Research, Development and Deployment: Meeting the Presi-
dent’s goal of making America the first country to have one million electric
vehicles on the road by 2015, the Department will research cost competitive
methods to develop electric vehicles, increase the adaptability and capacity of
the grid to enable vehicle charging, incentivize communities to invest in elec-
tric vehicles and infrastructure and send these vehicles to the nation’s road-
ways. The Department will also launch competitive manufacturing research
for breakthrough technologies in energy efficiency diagnostics and retrofits to
help business owners around the country save money on energy costs.

e Loan Guarantees: The Loan Programs Office (LPO) is a vital tool for pro-
moting innovation in the energy sector across a broad portfolio of clean and
efficient energy technologies. In FY 2012, the Department is requesting credit
subsidies to support approximately $1 to $2 billion in loan guarantees for re-
newable energy deployment and up to $36 billion in additional authority to
loan guarantees for nuclear power projects. The Department will also con-
tinue to streamline and prioritize the issuance of loan guarantees to leverage
private sector investment in clean energy and energy efficiency projects that
will save and create jobs.

o Better Buildings Initiative: Last year, commercial buildings consumed
roughly 20 percent of all energy in the U.S. economy. Improving energy effi-
ciency in our buildings can create jobs, save money, reduce our dependence
on oil, and make our air cleaner. The President’s Better Buildings Initiative
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will make commercial buildings 20 percent more energy efficient over the
next decade through initiatives that include: re-designing the current tax de-
duction for commercial buildings and upgrades to a credit that is more gen-
erous and that will encourage building owners and real estate investment
trusts (REITSs) to retrofit their properties; improving financing opportunities
for retrofits through programs including a new Better Buildings Pilot Loan
Guarantee Initiative for Universities, Schools and Hospitals, for which the
Department of Energy requests $100 million in credit subsidy to guarantee
up to $2 billion in loans for energy efficiency retrofits for these facilities; cre-
ating a $100 million Race to Green competitive grant program for state and
municipal governments to implement innovative approaches to building codes,
performance standards, and regulations so that commercial building efficiency
will become the norm in communities across the country; and calling on CEOs
and university presidents to join the Department of Energy and other Federal
partners in a Better Buildings Challenge to make their organizations leaders
in saving energy. The Better Buildings Initiative builds on our investments
through the Recovery Act and our continued commitment to passing
“HOMESTAR” legislation to encourage American families to make energy
saving upgrades in their homes.

Electricity Reliability and Energy Management: Reliable, affordable, ef-
ficient, and secure electric power is vital to expanding economic recovery, pro-
tecting critical infrastructures, and enabling the transition to renewable en-
ergy sources. The FY 2012 request invests $238 million to bring the next gen-
eration of grid modernization technologies closer to deployment and commer-
cialization, to assist states and regional partners in grid modernization ef-
forts, and to facilitate recovery from energy supply disruptions when they
occur. The request includes a new Smart Grid Technology and Systems Hub
that will address the total electricity system, covering applied science, tech-
nology, economic, and policy issues that affect our ability to modernize the
grid. The FY 2012 request also plans an expansion of the Home Energy Score
program that provides homeowners with information on how their homes can
be more energy efficient and guidance for saving on home energy costs. This
is in addition to the President’s support for passage of the Home Star rebate
program in 2011.

Investing in energy efficiency, renewable energy generation, and grid moderniza-
tion are fundamental steps necessary for creating a clean energy economy. We must
also invest in the improvement of existing sources of energy that will provide a
bridge between current and future technologies. These technologies are already a
major segment of the energy mix and will play a critical role in providing a solid
foundation that will make possible the creation of a new energy economy.

e Leadership in Nuclear Energy: Nuclear energy currently supplies approxi-
mately 20 percent of the Nation’s electricity and 70 percent of the Nation’s
clean, non-carbon electricity. The request for the Office of Nuclear Energy in-
cludes $380 million for research and development, in addition to key invest-
ments in supportive infrastructure. In addition, the Department is engaging
in cost-shared activities with industry that may help accelerate commercial
deployment of small modular reactors. The request includes funding for cost-
shared design certification and licensing activities for small modular reactors,
the deployment of which holds promise for vastly increasing the generation
of clean energy on a cost competitive basis. The Department will also promote
nuclear power through the Loan Guarantee Program, which is requesting up
to $36 billion in additional loan guarantee authority in FY 2012.

e Advanced Fossil Energy: Experience in Carbon Capture and Storage: The
world will continue to rely on coal-fired electrical generation to meet energy
demand. It is imperative that the United States develop the technology to en-
sure that base-load electricity generation is as clean and reliable as possible.
The Office of Fossil Energy requests $452.9 million for research and develop-
ment of advanced coal-fueled power systems and carbon capture and storage
technologies. The Budget focuses resources within the fossil energy program
on activities that can reduce carbon pollution and have potential benefits for
both the existing fleet and new power plants specifically, post-combustion cap-
ture R&D and geologic carbon storage R&D.

o Ending Tax Subsidies to Fossil Fuel Producers: In accordance with the
President’s agreement at the G-20 Summit in Pittsburgh to phase out sub-
sidies for fossil fuels so that we can transition to a 21st century energy econ-
omy, the Administration proposes to repeal a number of tax preferences avail-
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able for fossil fuels. Tax subsidies proposed for repeal include, but are not
limited to: the credit for oil and gas produced from marginal wells; the deduc-
tion for costs paid or incurred for any tertiary injectant used as part of a ter-
tiary oil recovery method; the ability to claim the domestic manufacturing de-
duction against income derived from the production of oil and gas and coal;
and expensing the exploration and development costs for coal.

Economic Security: Sharpening America’s Competitive Edge through a
Clean Energy Economy

To meet “our generation’s Sputnik moment” and promote economic competitive-
ness, the U.S. must demonstrate leadership in clean energy technologies. “We’ll in-
vest in biomedical research, information technology and especially clean energy
technology - an investment that will strengthen our security, protect our planet, and
create countless new jobs for our people,” said President Obama before Congress in
the State of the Union address. President Obama outlined his comprehensive vision
to lead our nation’s clean energy economy and provide economic security to Ameri-
cans. As the Administration seeks to reduce federal government spending, the De-
partment recognizes its role and has tightened its expenditures in several areas
such as oil and natural gas. The FY 2012 budget request acknowledges the Depart-
ment’s missions to achieve these imperative goals while setting forth a clean energy
economy for entrepreneurs and manufacturers to reclaim their competitive edge in
clean energy innovation.

The Department plans to promote economic security by building on the progress
made through the over $32 billion in grants and contracts under the American Re-
covery and Reinvestment Act of 2009, which made historic investments in the na-
tion’s economy and has put the country on target to double renewable energy gen-
eration by 2012. The Recovery Act helped create tens of thousands of jobs and, com-
bined with the FY 2012 request, will help the Department accelerate the transition
of our nation to a clean energy economy.

The President’s FY 2012 Budget supports the plan to rebuild our economy
through clean energy research and development by:

e Expanding ARPA-E to spur innovation-The President’s request proposes
$550 million for the Advanced Research Projects Agency - Energy (ARPA-E)
program, plus an additional $100 million for the program from the Wireless
Innovation and Infrastructure Initiative for a total of $650 million. ARPA-E
performs transformational and cutting edge energy research with real-world
applications in areas ranging from grid technology and power electronics to
batteries and energy storage. The budget also supports programs with signifi-
cant promise to provide reliable, sustainable energy across the country, such
as the SunShot initiative aimed at making solar energy cost competitive.
With focused investment in manufacturing innovation and industrial tech-
nical efficiencies, the President’s proposal will move private sector capital off
the shelves and into the marketplace.

e Targeting investments for future economic growth-To secure a competi-
tive advantage in high-tech industries and maintain international leadership
in scientific computing, we will invest in core research activities for energy
technologies, the development of general biological design principles and new
synthetic molecular toolkits to improve understanding of natural systems, and
core research activities to advance the frontiers of high performance com-
puting. Underlying these investments in research is the education and train-
ing of thousands of scientists and engineers who contribute to the skilled sci-
entific workforce needed for a 21st century innovation economy.

Doubling the number of Energy Innovation Hubs to solve key chal-
lenges—Innovation breakthroughs occur when scientists collaborate on fo-
cused problems. The FY 2012 budget request proposes three new Energy In-
novation Hubs that will bring top American scientists to work in teams on
critical energy challenges in areas such as critical materials, batteries and en-
ergy storage, and Smart Grid technologies. These will join three existing
Hubs that focus on fuel generation from sunlight, building efficiency, and nu-
clear reactor modeling and simulation.

Integrating Research & Development-The Department has identified
areas where coordinated work by discovery-oriented science and applied en-
ergy technology programs hold the greatest promise for progress in achieving
our energy goals. The Energy Systems Simulation to increase the efficiency
of the Internal Combustion Engine (ICE) will produce a set of modern, vali-
dated computer codes that could be used by design engineers to optimize the
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next generation of cleaner, more efficient combustion engines. An initiative on

extreme environments will close the gap between actual and ideal perform-

ance of materials in nuclear environments. And the Department’s Exascale

Computing initiative will allow the Department to take the lead in developing

the next generation of scientific tools and to advance scientific discoveries in

solving practical problems.

Pursuing the passage of HOMESTAR-Enactment of this program will cre-

ate jobs by providing strong short-term incentives for energy efficiency im-

provements in residential buildings. The HOMESTAR program has the poten-

tial to accelerate our economic recovery by boosting demand for energy effi-
ciency products and installation services. The program will provide rebates of
$1000 to $3000 per household to encourage immediate investment in energy-
efficient appliances, building mechanical systems and insulation, and whole-
home energy efficiency retrofits. This program will help middle-class families
save hundreds of dollars a year in energy costs while improving the comfort
and value of their most important investment - their homes. In addition, the
program would help reduce our economy’s dependence on fossil fuels and sup-
port the development of an energy efficiency services sector in our economy.
¢ Extending access to tax credit and tax grant programs-Two provisions
of the American Recovery and Reinvestment Act have been extraordinarily
successful in spurring the deployment of renewable energy projects and build-
ing advanced manufacturing capabilities: Section 48C Advanced Energy Man-
ufacturing Tax Credit program and the Section 1603 Energy Cash Assistance
program. The Administration is pursuing an additional $5 billion in support
for the Section 48C program, which, by providing a 30% tax credit for energy
manufacturing facilities, will continue to help build a robust high-technology,
U.S. manufacturing capacity to supply clean energy projects with U.S. made
parts and equipment. The Section 1603 tax grant program has created tens
of thousands of jobs in industries such as wind and solar by providing up-
front incentives to thousands of projects. The Administration is seeking a one-
year extension of this program.

o Promoting efficient energy use in our everyday lives—Currently, weath-
erization of more than 300,000 homes of low income families has been
achieved, providing energy cost savings and financial relief to households. The
FY 2012 request of $320 million continues residential weatherization, while
increasing the focus on new innovative approaches to residential home weath-
erization.

National Security: Securing Nuclear and Radiological Materials,
Maintaining Nuclear Deterrence, and Advancing Responsible
Legacy Cleanup

A pillar of President Obama’s national security agenda for the United States is
to eliminate the global threat posed by nuclear weapons and prevent weapons-usa-
ble nuclear material from falling into the hands of terrorists. As part of this agenda,
the Administration and Congress worked tirelessly toward the December 2010 bi-
partisan ratification of the New Strategic Arms Reduction Treaty (New START)
with Russia, which cuts the number of strategic nuclear weapons each country can
deploy to 1,550. After signing this agreement in April 2010, President Obama said,
“In many ways, nuclear weapons represent both the darkest days of the Cold War,
and the most troubling threats of our time. Today, we’ve taken another step forward
in leaving behind the legacy of the 20th century while building a more secure future
for our children. We've turned words into action. We’ve made progress that is clear
and concrete. And we’ve demonstrated the importance of American leadership—and
American partnership—on behalf of our own security, and the world’s”.

The Department’s National Nuclear Security Administration (NNSA), through
work with global partners and efforts to secure vulnerable nuclear materials,
achieved significant milestones during FY 2010 and FY 2011 to reduce the risk of
proliferation and leverage science to maintain our nation’s nuclear deterrence. Addi-
tionally, the Environmental Management program made progress advancing respon-
sible nuclear cleanup from the Cold War. The Department’s FY 2012 request seeks
to build upon these successes and advance the President’s nuclear security agenda.

Reduce the Risk of Proliferation

In 2009, President Obama committed the United States to an international effort
to secure vulnerable nuclear material worldwide in four years. To solidify inter-
national support for this effort, and to address the threat of nuclear terrorism, the
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President convened leaders from 47 countries at the Washington Nuclear Security
Summit in April 2010. The Summit resulted in a Communiqué which stated, “Nu-
clear terrorism is one of the most challenging threats to international security, and
strong nuclear security measures are the most effective means to prevent terrorists,
criminals, or other unauthorized actors from acquiring nuclear materials.”

The FY 2012 budget for the NNSA Defense Nuclear Nonproliferation program will
help advance further work that is needed to meet the goals of President Obama and
the Nuclear Security Summit, recognizing the urgency of the threat and making the
full commitment to global cooperation on nonproliferation. The budget provides $2.5
billion in FY 2012, and $14.2 billion through FY 2016 to detect, secure, and dispose
of dangerous nuclear and radiological material worldwide. This request is a decrease
of five percent, or $138 million, from the FY 2011 request, which reflects completion
of accelerated efforts to secure vulnerable nuclear materials within the President’s
stated timeframe. The decrease also reflects our decision to await agreement be-
tween the United States and Russia on detailed implementation milestones prior to
requesting additional U.S. pledged funding to support Russian plutonium disposi-
tion. The FY 2012 budget request follows through on securing vulnerable materials
and supports efforts to design new technologies in support of treaty monitoring and
verification, which will contribute to implementation of New START. The budget
also broadens cooperative nonproliferation initiatives with foreign governments and
international organizations in support of the President’s objective of a world without
nuclear weapons. The budget continues the provision of security upgrades at se-
lected sites, both within the United States and in foreign countries, to address out-
sider and insider threats, and accelerates the pace of research reactor conversions
from use of highly-enriched uranium fuel to low-enriched uranium fuel.

Leverage Science to Maintain Nuclear Deterrence

The FY 2012 budget request advances the Department’s commitment to the na-
tional security interests of the United States through stewardship of a safe, secure
and effective nuclear weapons stockpile without the use of underground nuclear
testing. The 2010 Nuclear Posture Review Report calls for the United States to re-
duce nuclear force levels. As the United States begins the reduction required by
New START, the science, technology and engineering capabilities and intellectual
capacity within the nuclear security enterprise become more critical to sustaining
the U.S. nuclear deterrent. NNSA continues to emphasize these capabilities, includ-
ing functioning as a national science, technology, and engineering resource to other
agencies with national security responsibilities. Through the NNSA, the Department
requests $7.6 billion for the Weapons Activities appropriation, an 8.9 percent, or
$621 million, increase from the President’s FY 2011 request. It also is an 18.9 per-
cent, or $1.205 million increase from the FY 2010 enacted appropriation. This in-
crease reflects an investment strategy that provides a strong basis for transitioning
to a smaller yet still safe, secure and effective nuclear stockpile without additional
nuclear testing, strengthening the science, technology and engineering base, mod-
ernizing the physical infrastructure, and streamlining the enterprise’s physical and
operational footprint. These investments will further enable the Nuclear Posture Re-
view’s comprehensive nuclear defense strategy, based on current and projected glob-
al threats that rely less on nuclear weapons, while strengthening the nation’s nu-
clear deterrent through completing major stockpile system life extensions, stabi-
lizing the science, technology and engineering base, and modernizing the infrastruc-
ture.

The Naval Reactors program ensures the safe and reliable operation of reactor
plants in nuclear-powered submarines and aircraft carriers, constituting 45 percent
of the U.S. Navy’s combatants. The FY 2012 request for Naval Reactors of $1.2 bil-
lion, is an increase of $83.2 million or 7.8 percent over the FY 2011 request and
$209 million or 18.1 percent above the FY 2010 enacted appropriation. Funding for
this program is ramping up for reactor design and development efforts for the Ohio
Class Replacement Submarine ($121 million), refueling of the Land-Based Prototype
($99.5 million), and recapitalization of the naval spent nuclear fuel infrastructure
for the Spent Fuel Handling Recapitalization program ($53.8 million) at the Naval
Reactors Facility located at the Idaho National Laboratory.

Advance Responsible Environmental Cleanup

The FY 2012 budget includes $6.13 billion for the Office of Environmental Man-
agement (EM), to protect public health and safety by cleaning up hazardous, radio-
active legacy waste from the Manhattan Project and the Cold War. This funding will
allow the program to continue to accelerate cleaning up and closing sites, focusing
on activities with the greatest risk reduction. Acceleration of cleaning up sites where
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funding would have immediate impact was established as the overarching objective
of the $6 billion in Recovery Act funding. EM will use the remaining $309 million
of Recovery Act funding during FY 2012 as it completes footprint reduction and
near-term completion cleanup activities.

As the Department continues to make progress in completing environmental
cleanup, the FY 2012 budget request of $170 million for the Office of Legacy Man-
agement supports the Department’s long-term stewardship responsibilities and pay-
ment of pensions and benefits for former contractor workers after site closure.

DEPARTMENT OF ENERGY FY 2012 PROGRAM OFFICE HIGHLIGHTS

Office of Science: Invest in the Building Blocks of American Innovation

The Department of Energy’s Office of Science (SC) delivers scientific discoveries
and major scientific tools to transform our understanding of energy and matter and
advance the energy, economic, and national security of the United States. SC is the
largest Federal sponsor of basic research in the physical sciences, supporting pro-
grams in areas such as physics, chemistry, biology, environmental sciences, applied
mathematics, and computational sciences. In FY 2012, the Department requests
$5.4 billion, an increase of 9.1 percent over the FY 2010 current appropriation, to
invest in basic research. The FY 2012 request supports the President’s Strategy for
American Innovation, and is consistent with the goal of doubling funding at key
basic research agencies, including the Office of Science. The FY 2012 Office of
Science budget request supports the following objectives from the Strategy, includ-
ing:

Unleash a clean energy revolution
Strengthen and broaden American leadership in fundamental research
Develop an advanced information technology ecosystem

Educate the next generation with 21st century skills and create a world-class
workforce

In FY 2012, SC continues to support fundamental research for scientific discovery,
but today our country needs to move strongly to solve our energy problems. There-
fore, the central theme of this year’s budget in SC is research in new technologies
for a clean energy future that address competing demands on our environment.
These efforts, coordinated with the DOE applied technology programs and with
input from the scientific community and industry, will emphasize research under-
pinning advances in non-carbon emitting energy sources, carbon capture and se-
questration, transportation and fuel switching, transmission and energy storage, ef-
ficiency, and critical materials for energy applications.

In the area of advancing non-carbon energy sources, the FY 2012 budget request
will provide for new investments in the science of interfaces and degradation rel-
evant to solar photovoltaics, basic actinide chemistry research related to advanced
nuclear fuel cycles, and research in materials under extreme environments relevant
to extreme nuclear technology environments, and genomics-based research on bio-
logical design principles and synthetic biology tools to underpin bio-based energy so-
lutions. Carbon capture and sequestration research will focus on novel molecular de-
sign for materials and multiscale dynamics of flow and plume migration, respec-
tively. SC will initiate an energy systems simulation research effort focused on pre-
dictive modeling of combustion in an evolving fuel environment in support of the
Department’s efforts in transportation and alternative fuels. Also underpinning
transportation and fuel switching, as well as energy storage, the FY 2012 request
will support an Energy Innovation Hub for Batteries and Energy Storage. The Fuels
from Sunlight Hub, established in FY 2010, as well as the Energy Frontier Research
Centers and DOE Bioenergy Research Centers also continue. Research in enabling
materials sciences will support needs of future electricity transmission systems and
novel building materials to improve building efficiencies.

The FY 2012 budget request also provides for foundational science in condensed
matter and materials physics, chemistry, biology, climate and environmental
sciences, applied mathematics, computational and computer science, high energy
physics, nuclear physics, plasma physics, and fusion energy sciences; and provides
for research facilities and capabilities that keep U.S. researchers at the forefront of
science. The FY 2012 request supports targeted increases in areas such as computa-
tional materials and chemistry by design, nanoelectronics, and advanced scientific
applications and integrated application-hardware-software co-design for exascale,
which position the U.S. to secure a competitive advantage in high-tech industries
and maintain international leadership in scientific computing. Underlying these in-
vestments is the education and training of thousands of scientists and engineers
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who contribute to the skilled scientific workforce needed for the 21st century innova-
tion economy.

The Office of Science supports investigators at about 300 academic institutions
and from all of the DOE laboratories. Over 26,000 researchers from universities, na-
tional laboratories, industry, and international partners are expected to use the Of-
fice of Science scientific user facilities in FY 2012.

Advanced Research Projects Agency - Energy: Transformational Research and Devel-
opment

The FY 2012 budget request includes $550 million for the Advanced Research
Projects Agency - Energy (ARPA-E), plus an additional $100 million for the program
from the Wireless Innovation and Infrastructure Initiative for a total of $650 mil-
lion. ARPA-E was launched in FY 2009 to sponsor specific high-risk and high-payoff
transformational research and development projects that overcome the long-term
technological barriers in the development of energy technologies to meet the Na-
tion’s energy challenges, but that industry will not support at such an early stage.
An essential component of ARPA-E’s culture is an overarching focus on accelerating
science to market. Beyond simply funding transformational research creating revo-
lutionary technologies, ARPA-E is dedicated to the market adoption of those new
technologies that will fuel the economy, create new jobs, reduce energy imports, im-
prove energy efficiency, reduce energy-related emissions, and ensure that the U.S.
maintains a technological lead in developing and deploying advanced energy tech-
nologies.

Office of Energy Efficiency and Renewable Energy: Investing in Breakthrough
Technology and a Clean Energy Future

The Office of Energy Efficiency and Renewable Energy (EERE) supports research,
development, demonstration, and deployment activities on technologies and prac-
tices essential for meeting national security goals by reducing dependence on oil,
meeting environmental goals by minimizing the emissions associated with energy
production and use, and stimulating economic growth and job creation by mini-
mizing the cost of energy services. The EERE portfolio emphasizes work areas
where the potential impact is largest, where Federal funds are most critical. It bal-
ances investments in high-risk research with partnerships with private firms that
speed the translation of innovations into practical business opportunities. The di-
verse set of technologies supported helps ensure that the U.S. has many options for
meeting its energy goals. Program management is designed to identify the best
groups in the country to address these challenges and supports work in universities,
companies, national laboratories, and consortia.

The FY 2012 budget request of $3.2 billion, the increase of 44.4% over the FY
2010 current appropriation, is aimed at accelerating innovation and change in the
Nation’s energy economy. The request includes programs associated with meeting
the President’s goals of investing in the next generation of clean energy tech-
nologies, vehicles and fuels, and energy efficiency measures that reduce energy use
in Federal agencies and the industrial and building sectors.

Clean, Renewable Energy Generation

The FY 2012 budget request continues to work to transform the Nation’s energy
infrastructure by investing over $1,164.9 million in a variety of renewable programs
including solar ($457.0 million), wind ($126.9 million), water ($38.5 million), hydro-
gen ($100.5 million), biomass ($340.5 million), and geothermal ($101.5 million). Re-
search, development, and deployment of these technologies will reduce the produc-
tion of greenhouse gas emissions and revitalize an economy built on the next gen-
eration of domestic production. The request includes the solar SunShot program
which will invest in transformative research focusing on achieving radical cost re-
ductions in photovoltaic modules, balance of systems, and power electronics.

Energy Efficiency

The Department implements a number of efforts to increase energy efficiency in
homes, transportation, and industry. The FY 2012 budget requests $1,805.3 million
to accelerate deployment of clean, cost-effective, and rapidly deployable energy effi-
ciency measures in order to reduce energy consumption in residential and commer-
cial buildings, and the industrial and Federal sectors. The Department will invest
$470.7 million in the Building Technologies program and $33.0 million for the Fed-
eral Energy Management Program. Federal assistance for state-level programs such
as State Energy Program ($63.8 million), Tribal ($10.0 million) and Weatherization
Assistance Program ($320.0 million) will continue to help citizens implement energy
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efficiency measures, lower energy costs and greenhouse gas emissions, and build a
technical workforce. ($319.8 million) for Industry will provide a balanced portfolio
of advanced R&D and pursuit of near-term low cost opportunities with the objec-
tives of increasing U.S. competitiveness, enhancing clean energy manufacturing, and
improving energy productivity. There will be a focus on next generation manufac-
turing processes and materials, activities for clean energy manufacturing, and re-
focused efforts for Industrial Technical Assistance to achieve greater results with
less funding through more effective leveraging of funding for deployment partner-
ships. A new Energy Innovation Hub on critical materials will be competed through
the Industrial Technologies program. The FY 2012 request also includes $588 mil-
lion to accelerate research, development and deployment of advanced vehicle tech-
nologies, working in concert with biomass RD&D to reduce the use of petroleum and
greenhouse gas emissions.

Better Buildings Initiative for Commercial Energy Savings—The President’s
Better Buildings Initiative is focused on achieving a 20 percent improvement in
commercial buildings’ energy use by 2020. The initiative will include many new
components to achieve this goal. The following are supported in the Department’s
FY 2012 request: launch of the Race to Green competitive grant program for states
and municipal governments to encourage higher standards for commercial energy
efficiency, which is funded within the Buildings Technologies Program; a new pilot
loan guarantee program to support energy efficiency retrofits for buildings that
serve as community assets; and increased R&D funding for building technologies.
The Department intends to work with the business and academic communities to
make their organizations leaders in saving energy.

Office of Electricity Delivery and Energy Reliability: Enabling a
Clean Energy Economy

The Office of Electricity Delivery and Energy Reliability (OE) is responsible for
leading national efforts to modernize the electric grid, enhance the security of en-
ergy infrastructure, and facilitate recovery from disruptions to the energy supply.
The Department’s FY 2012 budget request for OE of $238 million, a 38% increase
over the FY 2010 appropriation, represents a clear and determined effort to accel-
erate the transformation of one of the Nation’s key enablers of a clean energy econ-
omy - the electricity delivery system.

The U.S. electricity delivery system was built on technology that was developed
early in the 20th century and designed for the demands and challenges of that era.
Today, this aging and often congested system is facing many new and complex chal-
lenges that require considerable improvements in the physical and technological
components of the system. In order to alleviate the stress on the system from in-
creasing demand for electricity and to enable greater use and integration of renew-
able and distributed resources, all while maintaining the reliability, security, and
affordability of electric power, research and development breakthroughs and new en-
ergy management approaches are critical in the areas of transmission and distribu-
tion, energy storage, and cyber security.

OFE’s FY 2012 budget request provides $193 million for research and development
in these critical areas to bring the next generation of grid technologies closer to de-
ployment and commercialization. The increased investment reflects the President’s
vision and OFE’s role in competing in a worldwide technological race. As such, with
$20 million in FY 2012, OE will establish a new Energy Innovation Hub, or in the
words of President Obama, one of “the Apollo projects of our time.” The Smart Grid
Technology and Systems Hub will bring together a diverse, multi-disciplinary group
to develop an integrated approach to enhancing smart grid technologies and sys-
tems. OE will also expand its advanced modeling capabilities to include other sys-
tem layers in order to provide a more in-depth system understanding. The energy
storage program will expand to aggressively support the deployment of grid-scale
energy storage technologies with new demonstrations, and the cyber security pro-
gram will continue to focus on the development and integration of secure control
systems.

The budget request continues to support Permitting, Siting, and Analysis (PSA)
with $8 million to develop and improve policies, state laws, and programs that facili-
tate the development of electric infrastructure needed to bring new clean energy
projects to market, and to provide technical assistance to states and regions. It also
supports Infrastructure Security and Energy Restoration (ISER) with $6.2 million
to enhance the reliability and resiliency of critical energy infrastructure and to fa-
cilitate recovery from energy supply disruptions.
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Office of Environmental Management: Meeting Commitments and Making Progress

The mission of the Office of Environmental Management (EM) is to complete the
safe cleanup of the environmental legacy brought about from over six decades of nu-
clear weapons development, production, and Government-sponsored nuclear energy
research. This cleanup effort is the largest in the world, originally involving two mil-
lion acres at 110 sites in 35 states, dealing with some of the most dangerous mate-
rials known to man. EM continues to pursue its cleanup objectives within the over-
all framework of achieving the greatest comparative risk reduction benefit and over-
laying regulatory compliance commitments and best business practices to maximize
cleanup progress. To support this approach, EM has prioritized its cleanup activi-
ties:

Activities to maintain a safe and secure posture in the EM complex
Radioactive tank waste stabilization, treatment, and disposal
Spent nuclear fuel storage, receipt, and disposition

Special nuclear material consolidation, processing, and disposition
High priority groundwater remediation

Transuranic and mixed/low-level waste disposition

Soil and groundwater remediation

Excess facilities deactivation and decommissioning

The FY 2012 budget request for $6.13 billion will fund activities to maintain a
safe and secure posture in the EM complex and make progress against program
goals and compliance commitments by reducing the greatest risks to the environ-
ment and public health, using science and technology to reduce lifecycle costs, and
reducing EM’s geographic footprint by 90 percent by 2015. EM continues to move
forward with the development of the capability for dispositioning tank waste, nu-
clear materials, and spent (used) nuclear fuel. The budget request includes the con-
struction and operation of three unique and complex tank waste processing plants
to treat approximately 88 million gallons of radioactive tank waste for ultimate dis-
posal. It will also fund the solid waste disposal infrastructure needed to support dis-
posal of transuranic and low-level wastes generated by high-risk activities and the
footprint reduction activities.

EM carries out its cleanup activities with the interests of stakeholders in mind.
Most importantly, EM will continue to fulfill its responsibilities by conducting clean-
up within a “Safety First” culture that integrates environment, safety, and health
requirements and controls into all work activities to ensure protection to the work-
ers, public, and the environment, and adheres to sound project and contract man-
agement principles. EM is also strengthening its project and planning analyses to
better assess existing priorities and identify opportunities to accelerate cleanup
work. Working collaboratively with the sites, EM continues to seek aggressive but
achievable strategies for accelerating cleanup of discrete sites or segments of work.
In addition, functional and cross-site activities such as elimination of specific
groundwater contaminants, waste or material processing campaigns, or achievement
of interim or final end-states are being evaluated.

After the EM program completes cleanup and closure of sites that no longer have
an ongoing DOE mission, post closure stewardship activities are transferred to the
Office of Legacy Management (LM). LM also receives sites remediated by the U.S.
Army Corps of Engineers (Formerly Utilized Sites Remedial Action Program) and
private licensees (Uranium Mill Tailings Radiation Control Act, Title II sites). Post
closure stewardship includes long-term surveillance and maintenance activities such
as groundwater monitoring, disposal cell maintenance, records management, and
management of natural resources at sites where active remediation has been com-
pleted. At some sites the program includes management and administration of pen-
sion and post-retirement benefits for contractor retirees.

Loan Programs Office: Helping Finance Clean Energy Deployment

Innovative Technology Loan Guarantee Program -To encourage the early commer-
cial deployment of new or significantly improved technologies in energy projects, the
Department requests up to $36 billion in loan guarantee authority for nuclear power
facilities and $200 million in appropriated credit subsidy to support an estimated
$1 to $2 billion in loans for renewable energy system and efficient end-use energy
technology projects under section 1703 of the Energy Policy Act of 2005. The addi-
tional loan guarantee authority for nuclear power projects will promote deployment
of new plants and support an increasing role for private sector financing. The addi-
tional credit subsidy will allow for investment in the innovative renewable and effi-
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ciency technologies that are critical to meeting the Administration’s goals for afford-
able, clean energy, technical leadership, and global competitiveness.

The FY 2012 budget also requests $38 million to evaluate applications received
under the eight solicitations released to date and to ensure efficient and effective
management of the Loan Guarantee program. This request is expected to be offset
by collections from borrowers authorized under Title XVII of the Energy Policy Act
of 2005 (P.L. 109-8).

Advanced Technology Vehicle Manufacturing Program -The Department requests
$6 million to support ongoing loan monitoring activities associated with the program
mission of making loans to automobile and automobile part manufacturers for the
cost of re-equipping, expanding, or establishing manufacturing facilities in the
United States to produce advanced technology vehicles or qualified components, and
for associated engineering integration costs.

Better Buildings Pilot Loan Guarantee Initiative for Universities, Schools, and
Hospitals -To spur investment in energy efficiency retrofits for buildings which
serve as assets to our communities, the Department requests $100 million for loan
guarantee subsidy costs to support up to $2 billion in loan authority for universities,
schools, and hospitals. This pilot program is one component of the President’s Better
Buildings Initiative and would fund cost-effective technologies and measures to as-
sist universities, schools, and hospitals save on energy usage and associated energy
costs. The Department also requests $5 million for administrative expenses to carry
out the program. The request is subject to the enactment of legislation authorizing
this program.

Office of Nuclear Energy: Investing in Energy Innovation and Technical Leadership

The Department is requesting $852.5 million for the Office of Nuclear Energy
(NE) in FY 2012 - a decrease of 0.6 percent from the FY 2010 current appropriation.
NE’s funding supports the advancement of nuclear power as a resource capable of
meeting the Nation’s energy, environmental, and national security needs by resolv-
ing technical, cost, safety, proliferation resistance, and security barriers through re-
search, development, and demonstration as appropriate. Currently, nuclear energy
supplies approximately 20 percent of the Nation’s electricity and over 70 percent of
clean, non-carbon producing electricity. Over 100 nuclear power plants are offering
reliable and affordable baseload electricity in the United States, and they are doing
so without air pollution and greenhouse gas emissions. NE is working to develop
innovative and transformative technologies to improve the competitiveness, safety
and proliferation resistance of nuclear energy to support its continued use.

The FY 2012 budget supports a balanced set of research, development, and de-
ployment (RD&D) activities. This program is built around exploring, through its
R&D technology and other solutions that can improve the reliability, sustain the
safety, and extend the life of current reactors; improvements in the affordability of
new reactors to enable nuclear energy to help meet the Administration’s energy se-
curity and climate change goals; development of sustainable nuclear fuel cycles; and
minimization of risks of nuclear proliferation and terrorism.

NE is requesting $125 million for Reactor Concepts Research, Development and
Demonstration. This program seeks to develop new and advanced reactor designs
and technologies. NE is also requesting $67 million for the Light Weight Reactor
SMR Licensing Technical Support program, which will support cost-shared design
certification and licensing activities for two light water reactor-based designs. Small
modular reactors are a technology that the Department believes has the promise to
help meet energy security goals. Work will continue on R&D for the Next Genera-
tion Nuclear Plant to support demonstration of gas-cooled reactor technology in the
United States. The program also supports research on Generation IV and other ad-
vanced designs and efforts to extend the life of existing light water reactors.

The FY 2012 request includes $155 million for Fuel Cycle Research and Develop-
ment to perform long-term, results-oriented science-based R&D to improve fuel cycle
and waste management technologies to enable a safe, secure, and economic fuel
cycle. The budget also requests $97.4 million to support the Nuclear Energy Ena-
bling Technologies program, focused on the development of cross-cutting and trans-
formative technologies relevant to multiple reactor and fuel cycle concepts. The
Crosscutting Technology Development activity will focus on a variety of areas such
as reactor materials, creative approaches to further reduce proliferation risks, and
establishing advanced modeling and simulation capabilities to complement physical
experimentation. The Transformative Nuclear Concepts R&D activity supports, via
an open, competitive solicitation process, investigator-initiated projects that relate
to any aspect of nuclear energy generation ensuring that good ideas have sufficient
outlet for exploration. Modeling and Simulation Energy Innovation Hub, supported
within this program, will apply existing modeling and simulation capabilities to cre-
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ate a “virtual” reactor user environment to simulate an operating reactor and is a
prime example of the type of crosscutting, transformative activity that will enhance
many research areas within NE. NE will also continue its commitments to investing
in university research, international cooperation, and the Nation’s nuclear research
infrastructure - important foundations to support continued technical advancement.

Office of Fossil Energy: Sustaining American Energy Options through U.S. Inge-
nuity The FY 2012 budget request of $521 million for the Office of Fossil Energy
(FE) will help ensure that the United States can continue to rely on clean, afford-
able energy from traditional domestic fuel resources. The United States has 25 per-
cent of the world’s coal reserves, and fossil fuels currently supply over 80 percent
of the Nation’s energy.

The Department is committed to developing technologies and providing tech-
nology-based options having public benefits including enhanced economic, environ-
mental and energy security impacts. In FER&D, the emphasis, in keeping with
Presidential priorities, is in supporting long-term, high risk initiatives targeted at
carbon }clapture and storage as well as advanced energy systems and on cross-cutting
research.

In addition, $122 million of FE’s $521 million request will be to provide for na-
tional energy security through the continued operations of the Strategic Petroleum
Reserve. The budget proposes to sell $500 million of SPR oil in order to provide
operational flexibility in managing the Reserve.

The National Nuclear Security Administration: Leading Global Partners on Non-
proliferation by Securing Vulnerable Nuclear Materials; Reaffirming Commitment to
Stockpile Modernization The National Nuclear Security Administration (NNSA) con-
tinues significant efforts to meet Administration and Secretarial priorities,
leveraging science to promote U.S. national security objectives. The FY 2012 Presi-
dent’s budget request for NNSA is $11.8 billion; an increase of 5.1 percent from the
President’s FY 2011 Request. The five-year FY 2012-2016 President’s Request for
the NNSA reflects the President’s global nuclear nonproliferation priorities and his
commitment to modernize the U.S. nuclear weapons complex and sustain a strong
nuclear deterrent, as described in the 2010 Nuclear Posture Review (NPR) Report,
for the duration of the New START Treaty and beyond. The NNSA’s defense and
homeland security-related objectives include:

e Ensure that the U.S. nuclear deterrent remains safe, secure and effective
while implementing changes called for by the 2010 NPR and the New START
Treaty

e Broaden and strengthen the NNSA’s science, technology and engineering mis-
sion to meet national security needs

e Transform the Nation’s Cold-War era weapons complex into a 21st century
national security enterprise

o Work with global partners to secure all vulnerable nuclear materials around
the world and implement the President’s nuclear security agenda expressed
in the May 2010 National Security Strategy and the Nuclear Posture Review
report

e Provide safe and effective nuclear propulsion for U.S. Navy warships

The FY 2012 budget request of $7.6 billion for the Weapons Activities appropria-
tion provides funding for a wide range of programs. Requested activities include pro-
viding direct support for the nuclear weapon stockpile, including stockpile surveil-
lance, annual assessments, life extension programs, and warhead dismantlement.
Science, Technology and Engineering programs are focused on long-term vitality in
science and engineering, and on performing R&D to sustain current and future
stockpile stewardship capabilities without the need for underground nuclear testing.
These programs also provide a base capability to support scientific research needed
by other elements of the Department, the federal government national security com-
munity, and the academic and industrial communities. Infrastructure programs sup-
port facilities and operations at the government-owned, contractor-operated sites, in-
cluding activities to maintain and steward the health of these sites for the long term
and construct new facilities that will allow the United States to maintain a credible
nuclear deterrent. The unique nuclear security expertise and resources maintained
by NNSA are made available through the National Laboratories to other Depart-
mental offices, agencies and to the Nation for security and counterterrorism activi-
ties.

The Weapons Activities request is an increase of 8.9 percent over the President’s
FY 2011 Request. This level is sustained and increased in the later outyears. The
multi-year increase is necessary to reflect the President’s commitment to maintain
the safety, security and effectiveness of the nuclear deterrent without underground
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nuclear testing, consistent with the principles of the Report on the Plan for the Nu-
clear Weapons Stockpile, Nuclear Weapons Complex, and Delivery Platforms
(known as the “1251 Report”) and the Stockpile Management Program as stipulated
in Sections 1251 and 3113(a)(2) of the National Defense Authorization Act of Fiscal
Year 2010. Increases are provided for direct support of the nuclear weapon stock-
pile, for scientific, technical and engineering activities related to maintenance as-
sessment and certification capabilities, and for recapitalization of key nuclear facili-
ties. The President’s Request provides funding necessary to protect the national re-
source of human capital at the national laboratories through a stockpile stewardship
program that exercises and retains these capabilities.

The FY 2012 request for Defense Nuclear Nonproliferation (DNN) is $2.5 billion;
a decrease of 5.1 percent from the President’s FY 2011 Request. This decrease re-
flects completion of long-lead procurements for the Mixed Oxide Fuel Fabrication
Facility (MOX) and Waste Solidification Building (WSB). It also reflects our decision
to await an agreement between the U.S. and Russia on detailed implementation
milestones prior to requesting additional U.S.-pledged funding to support Russian
plutonium disposition. The Administration prioritizes U.S. leadership in global non-
proliferation initiatives as directed through the National Security Strategy and has
advanced this agenda through commitments from global partners during the 2010
Nuclear Security Summit. In addition to the programs funded solely by the NNSA,
Defense Nuclear Nonproliferation programs support interagency and international
efforts to protect national security by preventing the spread of nuclear weapons and
nuclear materials to terrorist organizations and rogue states. These efforts are im-
plemented in part through the International Atomic Energy Agency, the G8 Global
Partnership against the Spread of Weapons and Materials of Mass Destruction, and
the Global Initiative to Combat Nuclear Terrorism.

DNN supports the President’s goal to secure vulnerable nuclear materials around
the world within four years. The Global Threat Reduction Initiative’s emphasis in
FY 2012 is to convert domestic and international nuclear reactors from weapons-
usable highly enriched uranium fuel to low-enriched uranium fuel (LEU); while pre-
serving our capability to produce the critically needed Molybdenum 99 isotope. The
FY 2012 President’s request for International Nuclear Materials Protection and Co-
operation reflects selective new security upgrades to buildings and sites in accord-
ance with the President’s goal to secure vulnerable nuclear materials around the
world within four years, as well as enhancements and sustainability support for pre-
vious work. The Fissile Materials Disposition program continues domestic construc-
tion of the MOX Fuel Fabrication Facility scheduled to come online in 2016; and
design for the pit disassembly and conversion capability to provide it with pluto-
nium oxide feedstock.

The President’s request of $1.2 billion for Naval Reactors is an increase of 7.8 per-
cent over the President’s FY 2011 Request. The program supports the U.S. Navy’s
nuclear fleet, comprised of all of the Navy’s 72 submarines and 11 aircraft carriers,
which constitute 45 percent of the Navy’s combatants. The U.S. relies on these ships
every day, all over the world, to protect our national interests. The budget provides
funding increases for the Ohio Class Replacement submarine to design and develop
required submarine reactor plant technologies. R&D is underway now, and funding
during this Future Years Nuclear Security Program is critical to support the long
manufacturing spans for procurement of reactor plant components in 2017, and ship
construction in 2019. Resources are also requested in FY 2012 to support design
work for the recapitalization of the spent nuclear fuel handling infrastructure and
refueling of the Land-based prototype.

The Office of the Administrator appropriation provides for federal program direc-
tion and support for NNSA’s Headquarters and field installations. The FY 2012 re-
quest is $450.1 million; a 0.4 percent increase over the President’s FY 2011 Request.
This provides for well-managed, inclusive, responsive, and accountable organization
through the strategic management of human capital, enhanced cost-effective utiliza-
tion of information technology, and integration of budget and performance through
transparent financial management practices. The increase reflects additional federal
oversight for construction of the Pit Disassembly and Conversion project, the Ura-
niunll Processing Facility, and the Chemistry and Metallurgy Research Replacement
Facility.
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BIOGRAPHY OF SECRETARY STEVEN CHU, U.S. DEPARTMENT OF ENERGY

Dr. Steven Chu, distinguished scientist and co-winner of the Nobel Prize for Phys-
ics (1997), was appointed by President Obama as the 12th Secretary of Energy and
sworn into office on January 21, 2009.

Dr. Chu has devoted his recent scientific career to the search for new solutions
to our energy challenges and stopping global climate change—a mission he con-
tinues with even greater urgency as Secretary of Energy. He is charged with helping
implement President Obama’s ambitious agenda to invest in alternative and renew-
able energy, end our addiction to foreign oil, address the global climate crisis and
create millions of new jobs.

Prior to his appointment, Dr. Chu was director of DOE’s Lawrence Berkeley Na-
tional Lab, and professor of Physics and Molecular and Cell Biology at the Univer-
sity of California. He successfully applied the techniques he developed in atomic
physics to molecular biology, and since 2004, motivated by his deep interest in cli-
mate change, he has recently led the Lawrence Berkeley National Lab in pursuit
of new alternative and renewable energies. Previously, he held positions at Stanford
University and AT&T Bell Laboratories.

Professor Chu’s research in atomic physics, quantum electronics, polymer and bio-
physics includes tests of fundamental theories in physics, the development of meth-
ods to laser cool and trap atoms, atom interferometry, and the manipulation and
study of polymers and biological systems at the single molecule level. While at Stan-
ford, he helped start Bio-X, a multi-disciplinary initiative that brings together the
physical and biological sciences with engineering and medicine.

Secretary Chu is a member of the National Academy of Sciences, the American
Philosophical Society, the Chinese Academy of Sciences, Academica Sinica, the Ko-
rean Academy of Sciences and Technology and numerous other civic and profes-
sional organizations. He received an A.B. degree in mathematics, a B.S. degree in
physics from the University of Rochester, a Ph.D. in physics from the University of
California, Berkeley as well as honorary degrees from 10 universities. Chu was born
in Saint Louis, Missouri on February 28, 1948. He is married to Dr. Jean Chu, who
holds a D.Phil. in Physics from Oxford and has served as chief of staff to two Stan-
ford University presidents as well as Dean of Admissions. Secretary Chu has two
grown sons, Geoffrey and Michael, by a previous marriage.

In announcing Dr. Chu’s selection on December 15, 2008, President Obama said,
“the future of our economy and national security is inextricably linked to one chal-
lenge: energy. Steven has blazed new trails as a scientist, teacher, and adminis-
trator, and has recently led the Berkeley National Laboratory in pursuit of new al-
ternative and renewable energies. He is uniquely suited to be our next Secretary
of Energy as we make this pursuit a guiding purpose of the Department of Energy,
as well as a national mission.”
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Chairman HALL. I thank you, Dr. Chu, and I will recognize my-
self for five minutes.

My first question, and I may not have enough time to ask the
second question, but the centerpiece proposal in President Obama’s
State of the Union address is his plan to require 80 percent of U.S.
electricity to be derived from so-called clean energy sources, actu-
ally not defined anywhere that I can find so far. A study by econo-
mists at Suffolk University found that the cost of a clean energy
standard similar to what the President is proposing would be al-
most $200 billion a year and over $4 trillion over a 20-year period,
and that is, to be fair with you, a study of a similar plan, not this
identical plan but of a similar plan. Other studies might estimate
these figures to be higher or lower but as a matter of basic econom-
ics, doesn’t the President’s proposal amount to mandating Ameri-
cans to pay significantly higher electricity costs? And in terms of
restricting fossil fuel usage and raising electricity prices, wouldn’t
the clean energy sources have the same impact as the Administra-
tion’s now-defunct cap-and-trade proposal?

Secretary CHU. Thank you, Mr. Chairman. I am not aware of
that study, but first let me define what we mean by clean energy.
Solar, wind, new hydro, nuclear, those are all clean energy, and we
get full credit. If you looked at combined-cycle gas which generates
about twice the electricity for the same amount of carbon emission,
we would get half credit. If one develops coal with carbon capture
and sequestration and suppose you capture 90 percent of the car-
bon emissions, that would count was 90 percent credit. So based on
that rough definition, we are now currently generating 80 per-
cent—40 percent of our energy as clean. Nuclear is—20 percent of
the electricity is nuclear. Hydro is about 6-1/2, seven percent. The
rest is a little bit of solar but the rest is predominantly wind and
a little bit of geothermal.

So the President’s goal of reaching 80 percent from 40 percent by
2035 anticipates, number one, that there will be a new investment
in nuclear energy, and this is something we would like to grow as
part of the portfolio. We project that more solar and photovoltaic
and solar thermal will be in play and also more natural gas. When
we develop clean coal technologies and we are going to be working
very hard over the next decade to bring it down to affordable price,
we think investments in clean coal technologies will kick in. So it
is very important that that longer date, 2035, allows for the devel-
opment of clean coal technologies, allows for the long planning
process and construction process of nuclear.

In terms of how much it costs, we don’t really know but I will
tell you that I talk to the utility companies, in the coming decades,
for example, Duke Energy tells me, Jim Rogers at Duke says in the
next 50 years every power plant that they now own will have to
be replaced and so the issue is when you have a long time horizon
going from 2011 to 2035, you will have to replace a large fraction
of these power plants and so it is in this replacement and building
up as you—because, for example, many of our coal plants are over
40 or 50 years old. They are on their last legs. As you replace them
with newer options, this is a very natural thing and so we want
to give credit to get this going.
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Now, my last comment about the clean energy standard is that
there are estimates of $1 trillion to $2 trillion of capital sitting on
the sidelines because of the uncertain conditions of what the
United States should invest in, and what the clean energy stand-
ard does is, it tells companies, utility companies, it tells finance
companies, this is the direction we are going, you will have a mar-
ket. If you build an efficient, cost-effective way of generating elec-
tricity, you have a market, we can invest in you, and all that cap-
ital can come off the sidelines and immediately create jobs.

Chairman HALL. Do you agree that it will cost significantly more
than that, or have you had that opinion?

Secretary CHU. I would want to get back to you on that and
have, for example, the EIA and other analyses and give you a syn-
opsis of what we think the costs will be. I would be happy to do
that.

Chairman HALL. I appreciate it. I want to follow up. A core objec-
tive of the President’s clean energy proposal is obviously addressing
climate change. We look for that all the time. If the President’s
plan is significantly or successfully, I might say, implemented and
we do indeed achieve the 80 percent, just double what you set out
as 40 percent clean energy goal, how much effect could it have on
climate change?

Secretary CHU. Well, the purpose of this is twofold. The major
purpose of this clean energy standard is to unleash capital off the
sidelines to allow for the private sector investment in clean energy
technologies and also in energy efficiency which is turning very
rapidly into a worldwide race for the development of these tech-
nologies. So the primary driver for what we are doing is, we are
in a race now but the world is going to need newer, cleaner sources
of energy, a more energy-efficient infrastructure. And this creates
an incentive for business to invest their capital, private sector cap-
ital, in order to win in this race.

Now, having said that, if you look at what the President is pro-
posing as a goal, 80 percent by 2035, this is more or less equivalent
to a decrease in carbon dioxide that would put us on a path by mid-
century 2050 of reducing the carbon dioxide by 50 percent. So it is
in line with the original goal of doing that but the most important
thing I want to return back to and emphasize is that we are now
in a worldwide race. You see China, Japan, India, South Korea,
European countries racing to develop these technologies because
they know there is going to be a world market for them.

Chairman HALL. I thank you. I have gone over my time by a few
seconds. I would like to ask how much effect do you really believe
it will have, but I don’t have the right to ask that because I am
out of time. I thank you.

Now I recognize Mrs. Johnson for her questions.

Ms. JOHNSON. Thank you very much, Mr. Chairman.

Dr. Chu, as we attempt to cooperate in cutting some of the need-
ed spending, one of the first things that we try to do is look at du-
plication. There is a lot of concern about duplicative programs both
within DOE and other agencies. In terms of research, how would
you define duplication?

Secretary CHU. Well, how would I define duplication? If certain
research programs, for example, within Energy or within the Office
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of Science or ARPA-E are funding more or less the exact same type
of research. You would not define it as there is solar research that
could be short-term solar research tied to ARPA-E funds. You only
have two years to get the private sector to pick it up. Very, very
different than the solar research being funded in the Office of
Science where you are mostly tackling basic fundamental science
problems that can go to the next new thing. And so it sounds like
the same, solar research, but it is a very different type of funding.

Ms. JOHNSON. There is also a growing sentiment that a number
of the proposals for cuts will be applied to R&D. To me, that is one
of the most important things that we can do in order to stay in the
world race. What do you consider the most dangerous and growing
sentiment for wasteful spending or investment in the future? How
would you categorize some of the suggestions or recommendations
or even what was passed in the C.R. two weeks ago?

Secretary CHU. Sure. All right. The President recognizes and cer-
tainly Congress recognizes that we are going to have to make such
tough choices. The deficit is a huge problem and it has to be tack-
led. But having said that, if you just do across-the-board uniform
cuts, this is not the way to run the country, this is not the way
to manage the multiple varied programs. You have to make tough
choices on what you want to invest in, and in this I am reminded
of what Norm Augustine, a very legendary CEO and chair of Lock-
heed Martin had said, also well known in Congress on both sides
of the aisle, very well respected, and he was CEO of Lockheed Mar-
tin and he said in his all experiences as an engineer, as a CEO and
chair, if you have an overweight—in times of austerity, it is much
like if you design an airplane and you realize the airplane is over-
weight and the way to trim the weight is to cut off an engine, that
that would not do well.

And so you have to recognize what are going to be the engines
that are driving the prosperity of our country, and the President
has said very clearly that there are two engines. One engine is edu-
cation, particularly science, engineering and mathematics edu-
cation, STEM education, and the other engine is energy because it
is no secret that many other countries around the world, most no-
tably China, have recognized that this is a hugely growing tech-
nology opportunity and the country that leads in energy tech-
nologies in this multi-trillion-dollar market will be a very wealthy
country, that you can wait and let other countries go first and we
can be importing those technologies that we will need or we can be
the front leader and be exporting those. And so in this race for
prosperity that will create high-value manufacturing jobs in the
United States. The President has said we have to pay attention to
this. This is an internationally competitive race that we are in, and
that was our Sputnik moment.

Ms. JOHNSON. Thank you. My time is up, but I need to ask one
more question. Could you describe any type of impressive research
that might be going on in China right now or India or any place?

Secretary CHU. If the chairman permits.

Chairman HALL. Without objection.

Secretary CHU. All right. Thank you. I would say if you look in
terms of impressive research, they are superb in taking some exist-
ing technology and driving it better, so for that reason they now
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have the highest speed rail service in the world. They have cap-
tured that lead from France and from Japan. They now can
produce the highest voltage and highest capacity transmission lines
in the world, and they want to sell it to the United States. They
are building about half of the nuclear reactors in the world today,
over 25. They are the dominant force in silken photovoltaics or
photovoltaics of any kind in the world. They have now taken over
the leadership in exports of solar cells. They build the highest-effi-
ciency coal plants with all the scrubbers and are now beginning to
export them. Their coal plants are now 46 percent efficient of en-
ergy into electricity out. Our most advanced coal plants, I don’t
even think break 40 percent. And so I would say in every energy
sector that I know, they are either getting into the lead or have be-
come the leaders, and they see a worldwide export market.

Chairman HALL. The chair recognizes the gentleman from Cali-
fornia, Mr. Rohrabacher, for five minutes.

Mr. ROHRABACHER. Thank you very much, Mr. Chairman.

You just mentioned the President’s characterization of the Sput-
nik moment, and let me just note, we are not in a Sputnik moment,
we are in a deficit spending moment when you see that for the last
two years straight and now for a third year in a row this Adminis-
tration is proposing a level of deficit spending that is a shock to
the system. We are talking a trillion and a half dollars a year more
in debt for our children to pay, and I am suggesting to you that
shock has had a major impact and has to make a major impact on
our decision-making.

The answer that you just gave to the Ranking Member’s ques-
tion, of those technologies that you have just outlined for us that
China is racing ahead in terms of putting them into place and into
practice, how many of them are based on research that the Chinese
did rather than research that was done in the United States or
other countries that they have taken advantage of that research?

Secretary CHU. Okay. Thank you for the question. Well, let me
go down the list. In nuclear technology, the United States made the
first nuclear reactor as part of the Manhattan Project but leader-
ship and very quickly in the 1970s and early 1980s constructed a
fleet of roughly 100, a little over 100 civilian nuclear reactors but
we don’t own that leadership today and have not owned it for the
last couple of decades.

Mr. ROHRABACHER. Right.

Secretary CHU. France——

Mr. ROHRABACHER. But in terms of China, how much of those
which you just suggested, you had a list, are any of them based on
the research that was done in China and not in the United States
or what we are seeing here is vast amounts of research and—basi-
cally what we do is research and development here but we are un-
able to actually put it in place while our adversary in China takes
it and runs with it. The problem isn’t research and development
and the creativity of the American people. Our problem is that we
have got government in the way of people, entrepreneurs and in-
vestors and people who would like to use this technology here, and
I would hope that perhaps the Department of Energy would put
some of its effort into breaking through some of these barriers, one
I would like to bring up with you today, and that is, we need to
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make sure if—the President’s goal of having pollution-free energy
sources is a wonderful goal. Whether we agree with you on global
warming or not, that is irrelevant. The fact is, all of us should
want less pollution in the air and cheaper energy.

So with that understanding, nuclear energy seems like some-
thing we could all come together on because at least the liberal left
in this country has at least accepted the fact that nuclear energy
needs to be something we look at. We have got new gas-cooled reac-
tors that offer great promise, small gas-cooled reactors. How much
money is being spent or how much emphasis, should I say, is being
put on gas-cooled reactors as compared to light water reactors,
which are the reactors of the past?

Secretary CHU. Yes, we are—we run a program called Next Gen-
eration Nuclear Reactors, and those are the gas reactors we are
talking about. We are funding that very steadily, and I think in
2012 we hope to make a decision as to whether we go forward with
building a prototype of those reactors. I share your enthusiasm in
the sense that those gas-cooled reactors used as heat sources in-
stead of electricity generation could be a very valuable source of en-
ergy that could supplement some of the energy we use, for exam-
ple, natural gas in order to generate heat. And so we are very sup-
portive of also small modular reactors, right size reactors where
you can plop them down in places which don’t have the infrastruc-
ture

Mr. ROHRABACHER. With that said, we need help from the De-
partment of Energy in breaking down the licensing process that is
preventing the technology that we already—we have a capability of
building those reactors right now. There are several companies that
come to mind. We could go into production of this now except the
licensing process will take a decade. We need to cut that down be-
cause we are spending a trillion dollars a year more than we are
taking in, and this would certainly contribute to wealth creation in
the United States. So I would hope that we can work together in
breaking down that licensing process.

Secretary CHU. Thank you. Part of our 2012 budget request is for
monies to help in the engineering to get licensing which is NRC,
it is their job, but we will help those companies license the small
modular reactors.

Mr. ROHRABACHER. Well, let us make sure the Chinese don’t end
up in production of these things that we are inventing right here
when we could go into production ourselves and we just break
down these governmental barriers.

Thank you very much, Mr. Chairman. Thank you, Dr. Chu.

Chairman HALL. Thank you, sir. The chair now recognizes the
gentlelady from California, Ms. Lofgren.

Ms. LOFGREN. Thank you, Mr. Chairman, and thank you, Sec-
retary Chu. You probably don’t remember, but I do, the first time
I met you, I happened to be on the Stanford campus the day you
won the Nobel Prize, and the last time I think I saw you was also
on the Stanford campus when we toured the Stanford linear accel-
erator.

I ask this not just to you as the Secretary, but as the really re-
spected scientist that you are what the impacts of the C.R., if ex-
tended throughout the year, would have on the science that is in
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the Bay area. When we toured the Stanford linear accelerator, we
saw what they were doing in terms of understanding at an atomic
level, photosynthesis, for example. I think about the National Igni-
tion Facility over in Lawrence Livermore, and it is a major sci-
entific experiment; but, obviously if it is successful, it will have a
profound impact on the energy picture for the world. Persis Drell
has indicated that basically she thinks that the linear accelerator
would have to simply shut down under the C.R. budget. What
\éV}(;u!?d the impact be on our science future if that were to occur, Dr.

u?

Secretary CHU. Well, if you are speaking of the current 2011
CR—

Ms. LOFGREN. That is correct.

Secretary CHU. —and if you look at what the proposed 2011
budget is, what the C.R. was going to bring it back to, in fact, that
we are halfway through the year, it would be something on the
order of 40, maybe as high as a 50 percent cut in the Office of
Science. At that level, and in some parts of the Office of Science
it could be far more, so at that level I think Persis Drell’s assess-
ment is correct, that many of the user facilities like the new free
electron laser, X-ray laser that SLAC has would have to be shut
down for some time. A lot of graduate students and postdocs might
have to be let go. This would—so as Ranking Member Johnson
said, it would have a devastating impact on the number of jobs but
the ripple effect would be much deeper because if the students, the
engineering and science students see that federal funding of science
can go up and down, bouncing like a yo-yo, they could easily as-
sume—because most of the research dollars in science and engi-
neering are ultimately at the Ph.D. level and master’s level ulti-
mately come from federal government. They would say this is not
the career for me, or if they have a Ph.D. they perhaps look abroad
to other countries.

So the ripple effect of unsteady up-and-down and certainly draco-
nian cuts in science would be far more devastating than just the
many thousands of jobs that would be lost or the accelerators that
would be turned down and those accelerators, as you well know,
are really engines of innovation. It is those accelerators which have
changed the paradigm of how we do medical research and it is
those accelerators that have changed the paradigm of how we do
materials research. In those accelerators, we have made discoveries
that have allowed us to improve upon the lithium ion battery in
such a dramatic way. You know, the United States is—this is an-
other one of these good stories where the United States of America
invents the lithium ion battery, the dominant battery for plug-in
hybrids and electric vehicles. Very quickly technology leadership
went first to Japan, Sony, and now it is a big race between Japan
and Korea. The year 2000, we made some basic science discoveries
that all of a sudden say we can improve those batteries, we can im-
prove the lifetime of the batteries, the energy density of the bat-
teries, the safety of the batteries and it is less expensive to
produce.

So we are in the process of recapturing that technology lead, and
this is going to be a multi-billion-dollar business and so we need
those science facilities. You don’t want to ship them out.
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Ms. LOFGREN. On the NIF, we have made a huge investment
over the years in the NIF. What would this do if we project the
C.R. across as the budget for the year, what would it do to that
project?

Secretary CHU. Well, NIF comes from a different bucket of
money.

Ms. LOFGREN. Okay.

Secretary CHU. This is funded not by the Office of Science. It is
funded actually by the NNSA. And I think the NNSA in the C.R.
is more protected because it is seen—its major mission is nuclear
security, and to that extent, there would be less of an impact. I
think the Office of Science impact would be pretty devastating.

Ms. LOFGREN. I will just say that I know my time is almost up,
Mr. Chairman. My daughter was an undergraduate at Stanford
and her roommate was a science major and my daughter was an
English major, and when they graduated my daughter decided to
go to law school where after three years she was able to earn more
than a Member of Congress; whereas, her science roommate is still
toiling away earning very little trying to get her Ph.D., and unless
we incent science, the people who love science really won’t stay. I
also think the impact you said, the devastating impact this would
have on the future of science, which is on the young scientists, is
something that very much needs to be considered. I am glad that
you raised it.

I yield back, Mr. Hall.

Chairman HALL. I hope your daughter is as fine and helpful to
her profession as you have been to this Committee.

Now at this time I recognize Mr. Bartlett, one of the senior mem-
bers of this Committee from Maryland, for 5 or 10 minutes, what-
ever he wants.

Mr. BARTLETT. Thank you very much.

Dr. Chu, thank you very much for your phone conversation yes-
terday. I have a couple of questions relative to the super-duty truck
that I will submit for the record, sir, but I want to turn to your
attention to some slides, the first of which I hope will show up on
the screen.

[The information follows:]
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Mr. BARTLETT. Next slide.
[The information follows:]
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Mr. BARTLETT. Okay. I would like you to take a look at this slide,
sir. This is a 2008 slide from the World Energy Outlook. Several
interesting things about it. By 2030, they show the total amount
of liquid fuels that we will have as about 106 million barrels a day.
They show the crude oil that we will have from the fields that are
now producing crude oil producing only about less than a fourth of
that and they show huge contributions of oil from fields that we
have now discovered but are too expensive to develop, and then a
big red wedge there of crude oil from fields yet to be found. There
is a dark red wedge there of enhanced oil recovery.

Now, if we can see the next chart.

[The information follows:]
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Mr. BARTLETT. And this is from exactly the same organization,
and it is just two years later and some very remarkable differences
occur. First of all, they no longer project that we are going to have
106 million barrels of oil a day by 2030, they now say we are going
to have 96 million barrels a day by 2035, five years later, and they
have only about a fourth of the conventional oil production coming
from fields that we now pump. They have increased amounts of oil
coming from fields yet to be developed and fields yet to be found.
If you will look at the total amount of crude oil that they say will
be available, it rises only very slightly between now and 2035.

[The information follows:]



46

sal1eA0s1q pajosloly

0£0Z 0Z0Z 0l0Z 000Z 0661 0861 0/61 0961 0S61 OV6l 0E61

uond __.c__:_m_coU

o8y, /s[e1iog 4o suolj|ig

A12A02s1(

09-

dog Buimoug ayj - |10 >pad



47

Mr. BARTLETT. If you look at the next slide, and if you have only
one slide that you could look at to inform you about oil, it would
be this slide. It is an old slide. You can see that it was a 2004 slide.
And it shows the discoveries of oil through the past and you see
them in the horizontal bars—I am sorry, in the vertical bars there,
huge discoveries starting back in the late 1930s and the 1950s and
1960s, and notice from 1980 on we have always pumped more oil
than we found, and they were projecting in this chart that we were
going to reach peak oil production—that is that dark blue one in
the previous two slides—we were going to reach that about when
we did, about 2006 or 2007 or so, and that is exactly when it hap-
pened. That is now generally conceded to by just about every au-
thority in the world.

Look over on the left over there at the ordinate, you see 10 bil-
lion barrels. That is a pretty big find of oil. We need to put that
in perspective. It has been a long time since we found very many
fields with more than 10 billion barrels of oil. Every 12 days, sir,
as you know, the world uses a billion barrels of oil. Every 12 days,
a billion barrels of oil. That is about 6th-grade arithmetic. Which
means that if you have a 10-billion-barrel find, which is a big find,
that will last the world 120 days. Big deal.

[The information follows:]
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Mr. BARTLETT. And now if you look at the fourth slide, sir, and
this shows the world according to oil, and Saudi Arabia needs to
be diminished of it because Wikileaks a couple weeks ago indicated
they have been fibbing about how much oil they have. I suspect
much of the OPEC world has been fibbing about it. But, you know,
there we are using a fourth of the world’s oil, and we have only
two percent of the world’s oil. We are pumping eight percent of the
world’s oil, which means we are going to pump down very quickly.

Sir, isn’t this pretty much the perfect storm at just the time that
the world has reached its maximum oil production? And sir, if you
believe that we are going to fill in those wedges with oil to be
pumped from fields that we have now discovered and fields yet to
be found, you probably believe you are going to solve your personal
economic problems by winning the lottery. I think the odds are
about the same. This is kind of the perfect storm, sir. We now have
peak oil and we have the developing world leading it, trying to re-
cover from a recession. We have the developing world, China and
India, using hugely increased amounts of oil. We have the
Wikileaks a couple weeks ago indicating that there is considerably
less oil out there than we thought was out there, and now we have
this unrest in the Middle East. Shouldn’t there be a plan B, sir,
in case the wildly optimistic projections of the World Energy Out-
look and the EIA and the IEA are not true?

Secretary CHU. Okay. I think there should be a plan A.

Mr. BARTLETT. I don’t even see a plan A. Plan A is business as
usual, and that ain’t going to work, sir.

Secretary CHU. So let me make a few comments. First, thank you
for the slides. If you go back three slides at the world—that one.
I will agree with you. We are near the peak of peak conventional
oil. I think most oil companies will acknowledge that. What that
means is, conventional oil is oil on land, easy-to-access oil, and
what this projects is that there are—what it is doing is, it is log-
ging in current reserves. Current reserves are bankable assets. I do
feel that——

Mr. BARTLETT. That is the next chart, sir. It shows the reserves.

Secretary CHU. Right. But in this one, it essentially shows just
a very slight increase if you include all forms of oil, oil yet to be
discovered, oil produced in fields and unconventional oil meaning
tar sands oil, very thick bituminous oil, things of that nature. And
so certainly what this shows is that the oil supplies are plateauing
at best and they are going to be plateauing and yet we see a dra-
matic rise in the world wealth of countries, especially in developing
countries like China and India, where people—China is now the
biggest car market in the world, 14, 15 million cars a year being
sold in China, maybe 16 by now.

So what does that tell you? And as you go to harder-to-access oil,
deep offshore oil, oil in the Arctic, more inconvenient oil, the lifting
costs increase, so what that tells me is that the price of oil in the
following decades because of the increased demand, because of our
higher lifting costs of oil, the price of oil will go up. So our plan
A 1s to recognize the price of oil will go. It will become a commodity
in higher demand and so we should do whatever we can to de-
crease our dependency on oil, certainly our dependency on foreign
oil but oil, period, because oil is, you know, as you noted, we con-
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sume 25 percent of the oil of the world. We only have two percent
of the reserves.

So from that alone, you say so what do we do. Our plan A is to
increase the fuel efficiency of cars and really push the pedal to the
floor on that one. For the first time in 25 years, we have improved
the EPA mileage standards but we have to do better in the fol-
lowing years.

Point two: We can electrify the vehicles. If you begin to electrify
vehicles using batteries which I have a very strong belief that with-
in four to five years we will be testing batteries to be put in cars
that can enable us to drive 300 miles on a single charge in a
midsized car and a battery that costs maybe a third of what it costs
today. Okay. Under those conditions, you don’t think about buying
an electric car. Pure economics tell you, you just go buy an electric
car. An electric car you plug in, you are using energy generated in
the United States to charge your car, so you offset the oil depend-
ency that way.

And finally, we are doing very promising research in biofuels. Al-
ready work done in the national labs is being licensed by compa-
nies in the private sector. They are doing testing demos of this, and
we think, you know, the first thing is you use sugars and starches
to get to ethanol but well beyond ethanol drop-in substitutes for
diesel fuel and for gasoline for jet fuel. A company, Amers, is devel-
oping—is building a pilot plan now for a drop-in diesel fuel sub-
stitute. You feed it sugar, bacteria, make diesel fuel. They think
they can sell it at $4 a gallon, diesel fuel, but that is just the begin-
ning. Four dollars a gallon is still a little bit high, at $4 a gallon,
a profit. You know, when you sell it at $3 a gallon, it is profit and
now we are talking. And as you know, diesel fuel is about $3.50
a gallon now.

So the combination of biofuels made from woody material and ag-
ricultural waste, the electrification of vehicles. We also have gas
supplies and so a number of companies are looking at delivery vans
running off of natural gas. That could be a big player too. And all
those things decrease our dependency on oil, and this is what I call
our plan A.

Mr. BARTLETT. Sir, that is all true. Just one moment more, Mr.
Chairman. That is all true, sir, but your government paid for four
studies, two of them in 2005, two of them in 2007. They all say the
same thing, that peaking oil was imminent with potentially dev-
astating consequences. The Hirsch report, the big one, said if you
didn’t start planning for that 2 decades before it occurred there
were going to be meaningful economic consequences.

Sir, we have run out of time. You don’t really believe those two
blue wedges are going to occur, do you?

Secretary CHU. Well, actually, I do believe some of it will occur,
but be that as it may, I think you and I are in total agreement.
We should be pushing as hard as we can to reduce our dependency
on oil. We are—you know, $400, $300 billion a year is leaking out
of our shores to bring in oil.

Mr. BARTLETT. Sir, I am way over time.

Thank you for your indulgence, Mr. Chairman. I yield back.
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Chairman HALL. The senior citizen asked good questions and we
got good answers. I don’t believe you all are totally in agreement
but your 20 minutes is up.

Secretary CHU. I apologize, Mr. Chairman.

Chairman HALL. It was good. You were giving good answers and
it is in the record and I think if we can keep anybody awake that
long they are going to enjoy reading everything we do.

Is Mr. Wu back? All right. Then I think we ask Mr. Miller, and
I understand Mr. Miller has a request of the Committee.

Mr. MILLER. Yes, Mr. Chairman. I know that Representative Gif-
fords has the affection and respect of every member of this Com-
mittee. She has been a very engaged, conscientious member. Her
office has asked that I ask a question on her behalf, and I certainly
want to accommodate her. And then if I could have perhaps not the
full 20 minutes but a little more than five so I could ask the ques-
tions I intended to ask.

Chairman HALL. Without objection, you know you can do that.
We want her questions asked, and she is living proof that prayers
are answered, and thank you for representing her.

Mr. MILLER. And our prayers continue.

Secretary Chu, you have already mentioned that Ms. Giffords
was a great advocate for solar power. President Obama at his State
of the Union spoke of a “Sputnik moment,” and 50 years ago Presi-
dent Kennedy called for an effort to go to the moon by the end of
the decade. You called that the “moon shot” and you called for an
effort that you called the “sun shot” to make solar electricity much
more competitive in the next decade, specifically to bring down the
cost by 75 percent, and to raise our once-dominant position in the
market for solar voltaics. It was 43 percent in 1995. It is now six
percent.

Ms. Giffords was a great advocate, as you have said. She, a cou-
ple years ago in the last Congress, pushed forward the Solar Tech-
nology Roadmap Act, which Congress, following her lead, this Com-
mittee and Congress adopted, and I am sure that she would like
to know how the SunShot Initiative does compare to her Solar
Technology Roadmap Act that she advocated for so effectively a
year or two ago and how you plan to implement that SunShot Ini-
tiative.

Secretary CHU. Okay. Thank you for the question. I think in our
SunShot Initiative, what we did is, we looked at what industry’s
own roadmaps were and we canvassed many companies both here
and abroad, and where they think they could drive down the prices,
and this is the full price, the cost of electricity. It is not the cost
of the module itself but the electronics, the mounting, the land use,
everything, insulation. And they found that within a decade one
could reduce the cost, the full all-in cost by a factor of two, 50 per-
cent reduction. And we thought that that was not quite good
enough, and we began to talk with them and asked the question
what could we do in the Department of Energy and what could
they do in industry to bring that cost down more aggressively be-
fore the end of this decade, would it be possible to reduce the cost
by 75 percent. Why 75 percent? That is the cost where solar power
becomes competitive with any form of energy that we have today,
the cheapest fossil fuel, and at that point the country that develops
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that has all of a sudden got a clear winner that you can export all
over the world, the country and companies that develop that tech-
nology. That price point will be a very magical price point.

Remarkably, in this game plan that we started developing—and
we didn’t know which technologies would win. There is silken,
there is crystal and silk and various thin-film technologies. There
is even solar thermal. And all of these we looked and we said okay,
what we can do is construct a program to give everyone a shot at
this. They can all apply for grants. But where you see a clear driv-
er down to this magical price. And the reaction in industry was ac-
tually amazing. I was talking with the CEO of Sun Power, a former
professor of Stanford, Dick Swanson, who is now making the most
efficient solar modules in the world, over 20 percent efficient, and
he said, you know, you were great because after your guys started
talking to us and we went and we started talking to our engineers,
they began to realize yes, they can do better. This is amazing, that,
you know, your spurring us and the back and forth between our
scientists and their scientists, you know what, we can do better
than we were planning to do. And so what this is now is a techno-
logical race among various approaches in the United States where
the winner will reap many rewards. And so this is a very exciting
thing.

When President Kennedy following President Eisenhower’s
speech about Sputnik and, you know—I might remind this com-
mittee, by the way, when Sputnik was first launched, his reaction
to Sputnik is to say we have to invest in science and technology
and education in science. He did not say let us put more money
into rocket science and the military. It was a very long, far-reach-
ing goal and said this is what it is about, the Russians have more
scientists and engineers and the quality of their education is in-
creasing and for the long-term benefit of the country this is what
we have to invest in. It helps to have a five-star general to say this.
And that started the National Science Foundation and all these
other things.

So now returning back to the sun shot, we are very excited about
this so going back to Kennedy, when Kennedy said before the end
of the decade we will have a man on the moon, I am sure there
are people in the audience and in America and worldwide who said
that guy is nuts, how are we going to do this, but he wasn’t. Before
he made that announcement, he had a lot of detailed discussions
with his scientific team, with the engineers and with the NASA
folks to say no, this is bold, this is a long reach but it is achievable.

Mr. MiLLER. Thank you. With my remaining 15 minutes, I want-
ed to ask about research generally.

Obviously energy research fared very badly in the Continuing
Resolution passed by the House three weeks ago, and the argument
by those who oppose the research was that it was really applied re-
search, not basic research. I am not sure they are really any more
favorably disposed towards basic research. But it is not like there
is a bell that goes off when basic research crosses over into applied
research, and the horizon of when some of this stuff may be com-
mercially practical is pretty far out there, even if it is strictly
speaking basic research.
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What would happen to energy research generally if DOE was out
of the mix of doing what would be called applied research, and is
it really true that energy research by your department is crowding
out—is it skewing—the marketplaceis it picking winners or losers,
is it really crowding out research the private sector would other-
wise be doing?

Secretary CHU. The short answer is no but let me follow up by
giving you a few examples. If you look, for example, at what we are
funding in the applied research area in things like better air condi-
tioning or better manufacturing practices for photo cells, this is in
our ARPA-E program. We made our first tranche of funds. We in-
vested in, I think, something like 37 projects, 37 companies, and
these companies already half a dozen receiving grants on the $3
million to $4 million for two years and then after that it is over.
You have to go get money from another program, the private sector
somewhere. Half a dozen companies have already done the re-
search that they can then go back to the investment community
and say look, it is working, and those half a dozen companies have
received over $100 million of private sector funding because they
proved using our research dollars to do first-stage proof of prin-
ciple, the private investors said we think it is going to work, here
is some more money.

This is exactly what we want to do in the private sector. Were
we crowding out the money? No. In fact, if they couldn’t prove to
the private sector, the investment community, the VC people that
this is actually viable by doing that first little experiment, they
wouldn’t have gotten the money. But as soon as they get the
money—I mean, we well imagined that in many of these companies
that first $100 million will actually be generating hundreds and
hundreds of millions of dollars as it looks more and more likely
that it will be a winner.

Mr. MILLER. I thank the Chair for his indulgence.

Thank you, Secretary Chu.

Chairman HALL. I thank you, and thank you, Mr. Secretary.

I might remind the Members that we are even and even now on
time, and if we can kind of stick to our five minutes out of respect
to the other Members who are waiting. I will recognize the chair-
man of 1&O, Dr. Broun, for his five minutes.

Mr. BROUN. Thank you, Mr. Chairman.

Secretary Chu, thank you for being with us here today. This
Committee requested documents regarding the Administration’s de-
cision to cancel the Yucca Mountain projects on May 7, 2009, Feb-
ruary 3, 2010, July 20, 2010, and again on February 14, 2011.
Until I became chair of the Investigation and Oversight Sub-
committee, I received little more than press releases from your de-
partment and copies of letters from other Members of Congress in
response to these requests. Understanding that I have requested
these documents since May of 2009, when can I expect a full and
a final production of these documents, and do you intend to with-
hold any of these documents?

Secretary CHU. No. My understanding is, we have now turned
over thousands of pages of documents to you and your staff.

Mr. BROUN. Sir, we have not gotten the documentation and I
would appreciate your doing so as quickly as possible.
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Secretary CHU. I will look into it but we

Mr. BROUN. If you intend to withhold documents, would you pro-
vide an index to identify each document withheld, to state the ex-
emption claimed and explain how disclosure would damage the in-
terests protected by the claimed exemption?

Changing courses a little bit, in September 2008, you stated,
“Somehow we have to figure out how to boost the price of gasoline
to the levels in Europe.” Well, gas is projected to go to $5 or $6
a gallon just this summer. We have an unstable Middle East with
potential of having a marked reduction of Middle East oil being
available. This will increase the price of all goods and services and
especially food and other necessary things. It is going to destroy
jobs here in this economy and hurt our economy tremendously.

Sir, when is this Administration going to stop prohibiting the de-
velopment of our own God-given natural energy resources here in
the United States and start to pursue an all-of-the-above energy
policy and develop those particularly here in the United States
such as ANWR, OCS and those onshore?

Secretary CHU. Well, first, in my role as Secretary of Energy, ev-
erything we are doing is to develop alternative fuels to help drive
down the price of oil because as we are developing those——

Mr. BROUN. Sir, that may be true, but we have got a lot of oil
available and it is not just about oil, it is natural gas, it is coal,
it is everything that we have, and this Administration has been
prohibiting the development of our own resources. Congressman
Bartlett showed us some slides that I have seen and you have seen
and all of us on this Committee have seen, but this Administration
is focusing on alternative sources of energy, and I applaud that. We
all applaud trying to have more nuclear energy and that sort of
thing but we have energy sources that are available here today,
and this Administration is blocking the retrieval of those energy
sources.

I just beg of you, sir, work to start allowing us to tap into all
these energy resources including the oil and gas we have today,
and this Administration has been blocking the production and de-
velopment of those energy resources. It is critical for our economy,
it is critical for jobs, it is critical for everything. So please, please,
continue to look for alternative sources, I applaud that, but we
need an all-of-the-above energy policy, not just looking to solar and
wind and battery production and those types of things. We have oil.
We have gas. We have coal. We have other sources. We have nu-
clear energy. It is very difficult to get licensing. We need to pursue
an all-of-the-above energy policy, and I don’t see this Administra-
tion pursuing that, and I hope and pray for the good of all the
United States’ citizens, for employees and employers that we do so.

My time is up. Thank you so much.

Chairman HALL. Thank you for staying within your five minutes.

The gentlelady from Ohio, Ms. Fudge.

Ms. FUDGE. Thank you very much, Mr. Chairman, and thank
you, Dr. Chu.

Dr. Chu, I have one question for you. One of the issues that I
am most concerned with is the effects of energy generation on pub-
lic health which disproportionately affects low-income urban com-
munities like my district in Cleveland, Ohio. Congress has spent
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time recently debating EPA regulations and the Clean Air Act. One
way to keep our air healthy is by developing new and cleaner
methods for energy generation. Could you please describe for me
within my five minutes some of DOE’s research and development
activities that have contributed to cleaner technology with a focus
on public health?

Secretary CHU. Sure. Thank you. If the chairman would permit,
if I could spend maybe 30 seconds answering the last question that
Mr. Broun asked me?

Chairman HALL. Well, he——

Secretary CHU. He is still here, so it is good. I think developing
oil and gas resources in the United States is part of the Adminis-
tration policy, and the President did announce opening access to
more drilling in the Gulf with impeccable timing. He announced
that two weeks before the Macondo well blowout. And we see that,
and I agree with you. I think we do need an all-of-the-above. You
can develop oil and gas in the United States but remember that is
two percent of the known reserves in the world and we are 25 per-
cent. So as part of an integrated policy, we feel that that is appro-
priate. And so——

Mr. BROUN. I meant ANWR, and further putting out——

Ms. FUDGE. I just want you to know this is not on my time, Mr.
Chairman.

Chairman HALL. We are going to start your time all over again.

Secretary CHU. Okay. So—and—so as long as it is part of an in-
tegrated policy, we see it is part, and all-of-the-above is needed.

Mr. BROUN. Thank you.

Secretary CHU. So in response to your question, Congresswoman,
I think if you look at the methods we are doing, first, the Depart-
ment of Energy has done a lot of research in the capture of sulfur
dioxide, nitrogen oxides, mercury particulate matter. We were very
helpful in the Clean Air Act of 1992, I believe it was, in helping
develop those technologies that actually made it possible to capture
the pollutants that were creating the acid rain that was killing a
substantial part of our forests and lakes and rivers, particularly in
the Northeast, and that has been very successful. The costs are
about one-quarter, one-fifth of what they initially were estimated
to be and they are still plunging. So the initial costs were overesti-
mates because we tend to underestimate how good technology be-
comes when given a task.

Going forward, if you look at the types of technologies we are
now investing in research both the oxycombustion were you burn
it in carbon dioxide atmosphere and capture that both in gasifi-
cation, you are creating power plants that are essentially pollution-
free. The amount of particulate matter, the mercury, SOx and NOx
that are going to be released is going to be near zero. And so this
will go a long way to helping with all the respiratory illnesses and
deaths we now suffer in the United States from those pollutants
and the mercury that has clearly invaded our rivers and lakes.

Ms. FuDpGE. Okay. I would just ask that as you go forward,
though, that you pay particular interest to what goes on in minor-
ity communities because I believe that you will find the incidence
of the effects of these things that you just talked about are higher
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in ci)lmmunities that are minority communities. Thank you very
much.

Mr. Chairman, I yield back.

Chairman HALL. I thank you for yielding back.

The chair now recognizes the gentleman from Tennessee, Mr.
Fleischmann.

Mr. FLEISCHMANN. Thank you, Mr. Chairman.

Mr. Secretary, Chuck Fleischmann. I represent Tennessee three,
which has the great national treasure of ORNL and Y12. Thank
you for being here today.

Mr. Secretary, it is encouraging to see your support for nuclear
power, specifically for small modular reactors or what we call
SMRs, which will be an important source of energy for the increas-
ing electricity demands of our country. Recently I met with Deputy
Secretary Poneman. He visited with me and we talked about the
importance of an American nuclear industry. In my district, the
Tennessee Valley Authority is looking to add additional nuclear
power to its system using SMR technology. The Oak Ridge Na-
tional Laboratory and the Y12 weapons complex are big energy
consumers and require safe, affordable and reliable power for major
science and national security needs. It is impressive that your de-
partment is making progress on a cost-share program but there is
also a regulatory hurdle which has been brought to my attention.

The Department of Energy apparently is prohibited by a federal
directive from long-term contracts with utility companies on power
purchase agreements. This is a serious roadblock. How will DOE
handle the need for long-term power purchase agreements, sir?

Secretary CHU. All right. I will certainly look into that. There are
numerous roadblocks like that. I think it has to do with utility
companies and traditional power providers protecting their turf,
and so we will look into it and see if we can come to some accom-
modation. I certainly know within the TVA, I have met with the
head of the TVA, that they are very keen. They have a number of
very old coal plants that are really at the end or past the end of
their life, very inefficient plants, highly polluting plants, and they
look at small modular reactors as a possible substitute solution to
that. They are small enough that they can be dropped in sub-
stitutes for these coal plants because the electricity transmission
distribution infrastructure is matched to the smaller reactors.

And so we are very keen on that. In fact, in Oak Ridge there is
the Cinch River site, which could be an ideal first adopter of small
modular reactor there that could power all of Oak Ridge, and as
you know, we are investing—in the fiscal year 2012 budget we are
asking for funds, and we hope Congress can give us these funds so
that we can help a number of companies accelerate the licensing
and processing, to help them with their engineering drawings that
the NRC would demand, but I plan to look into that and get back
to you on the regulatory hurdles of what would prevent us from
generating power.

Mr. FLEISCHMANN. Thank you. I have one follow-up question in
my time remaining. Recently I visited the Oak Ridge National Lab
and I had the pleasure of a district tour and saw the Jaguar, which
was I think until recently the world’s fastest unclassified computer.
It was a wonderful tour. Last November, though, the Chinese
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edged out the United States in supercomputing speed. China holds
the record on two of the top five fastest computers of the world.
That one measurement, Mr. Secretary, doesn’t tell the full story
since the United States maintains an impressive lead, I think, in
supercomputing with half of the world’s top 500 supercomputers lo-
cated in the United States.

My question, Mr. Secretary, is, what is the Department’s long-
term strategy to ensure that we don’t cede our Nation’s premier
leadership position in advanced computing?

Secretary CHU. Yes. We in our 2012 budget are requesting funds
to start a new sustained project in going to the next level. The Jag-
uar computer is what we call a petaflop. A petaflop is 10 to the 12
floating point operations per second or more. That is a lot of float-
ing point operations, 10 to the 12. No, this is 10 to the 15. Sorry.
And so the next thousandfold development of a computer that is a
thousand times faster than the Jaguar is something that we would
like to develop in our 2012 budget. We have culled money from
other parts of the Department including the National Security
Agency as well as Office of Science to develop a roadmap and a
plan to get us to this new exascale, so called exascale computer.

We believe that these high-performance computers are not only
incredible—we need them for our nuclear security and for the
science but we have also found recently in the last, certainly in the
last half decade that these simulations are so good, you can actu-
ally design things like a new diesel internal combustion engine and
you can simulate the very complex dynamics of what is happening
in this diesel engine and all the chemical reactions that are occur-
ring at this, you know, thousandth of a second and shorter time
scales and so Cummins Diesel was able to use our supercomputers
to design an engine to skip the prototype design and they went
right to manufacturing, and saved the development of a new engine
15 percent of the cost.

We are using these supercomputers to design the next generation
of nuclear reactors the same way because we are looking towards
the next generation in carbon capture and sequestration but what
we are finding is that the simulation ability of these computers is
so good now, you begin to skip design stages where you make it,
see if it works, twiddle around with it, make it, see if it works,
twiddle around with it. You make it on a computer, see if it works
on a computer and you can twiddle a lot better on a computer. And
so this is a real economic opportunity and we do not want to lose
that leadership.

Mr. FLEISCHMANN. Thank you, Mr. Secretary.

Thank you, Mr. Chairman.

Chairman HALL. I thank you.

I now know how you won the Nobel Prize. When they asked you
a question, by golly, you answered it. And I am going to give a
Nobel Prize for patience to Mr. Sarbanes but he left. If he comes
back, we will recognize him first next time, okay? At this time I
recognize Mr. McNerney, the gentleman from California.

Mr. McNERNEY. Thank you, Mr. Chairman.

Thank you, Mr. Secretary, for appearing before us. Your discus-
sion on the lithium batteries hit home personally because of my ex-
perience in industry. I spent 20 years developing wind energy tech-
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nology, and because of poor government policy, I saw that tech-
nology go overseas, particularly to Germany at first and then to
India and produce jobs in those countries, real jobs that should
have been produced here in this country. So I am very concerned
about that déja vu happening again with our current Continuing
Resolution.

Now, I have always thought that our universities are the pre-
mier—University of California, University of Texas, University of
North Carolina and so on, Stanford and Harvard—for producing an
environment of innovation and technology development and so on,
and I would like to see what your opinion is in terms of how this
sort of budgeting will affect those institutions vis-a-vis comparison
to universities in other countries.

Secretary CHU. Yes. Thank you for that question, very much so
thank you. The research universities in the United States are still
the greatest research universities in the world, bar none. There is
still something very, very good about the way we educate our grad-
uate students. It may be deeply in our culture because in research
it is very different than textbook learning. You don’t know what
the answer is. There is no authority to tell you this is right and
that is wrong. And so you actually have to be probing and you are
constantly questioning, being able to question authority, and for
whatever reason, the American research universities are very good.
So the most innovative, creative things, and the world recognizes
this. But they are also working very hard to try to duplicate those
atmospheres in other countries.

Now, specifically your question, if we start throttling back in
funding for not only the Department of Energy but the NSF, the
NIH and others but the Department of Energy, I think most people
don’t realize is the largest funder of the physical sciences in the
United States. It has funded the work of more Nobel laureates
than any other funding agency in the world, and it has trained
scores of Nobel laureates. When I was a graduate student at Berke-
ley, a postdoc at Berkeley, I was also a member of Lawrence Berke-
ley National Lab. That lab alone helped start the careers of 30 peo-
ple that went on to get Nobel Prizes, a national laboratory. And so
the funding cuts that we see, I see the whole thing being put at
risk where the real engine driver for all this innovation, which is
the research universities and those national labs, are then put at
risk. And so one can come back 10 or 20 years from today and say
0ops.

Now, China is working very, very hard to develop their univer-
sities. They have now begun to lure back Chinese who have gotten
their Ph.D.s and postdocs and have been professors here or work
in companies here to come back now in their 30s and 40s to as-
sume leadership positions in academia and industry and so these
are not the people who are 65 but these are the people in their—
because they see great opportunity there, and there is great oppor-
tunity there. So we cannot take for granted all the people that
came to get educated in the United States. If they see oh, no more
research funding in the United States, they are going to have to
look elsewhere.

Mr. McNERNEY. I have time to ask at least one more question.
Lawrence Livermore Laboratories is adjacent to my district and
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many of the employees that work there live in my district. I have
been following the National Ignition Facility progress with great
interest. Could you talk a little bit about the potential for fusion
technology and our leadership in that area?

Secretary CHU. Sure. The NIF facility, it was initially funded for
defense so that if you wanted to actually test what is happening
at these very high energies and implosions, this is a way of doing
it without nuclear testing. And so we can—and it is part of our
stockpile stewardship program. Now, having said that, the fact is
that these lasers, what they do is, there is a little pellet, really
small, hundreds of microns, huge laser power then generates X-
rays that compress this. The Office of Science has now gotten very
interested in this because to be able to bring this fantastic amount
of energy and power to actually create a microthermonuclear explo-
sion. If—now, many things have to happen. That means that you
are now creating fusion energy, and NIF within a very short time
will go what they call where you get a huge output, much more
power out than in, and you will get a thermonuclear implosion of
these little itty bitty pellets. And so there is a group there at Liver-
more who thinks that it may be possible that this could lead to a
source of fusion power.

Now, having said that, I think this is still very researchy. You
have to develop a laser system that is economical, that can work
10 or 20 times a second instead of one or two times a day but it
has to work very reliably at that rate because this is turning on
our lights and keeping our lights on. And so it is in the future but
we have that possibility and so again, in this vein of research,
there is another approach to fusion energy.

Mr. McNERNEY. Thank you, Mr. Chairman. I would like to dedi-
cate the negative balance to the other side.

Chairman HALL. Thank you. You are pretty close and I respect
you for it.

At this time I recognize Mrs. Biggert, the gentlelady from Illi-
nois, for five minutes.

Mrs. BIGGERT. Thank you very much, Mr. Chairman.

Mr. Secretary, thank you for being here today. It is nice to see
you again, and I apologize for not being here for your testimony as
I have been in a markup and we haven’t even gotten through the
first amendment of the first bill.

But I just wanted to ask you a couple questions, and I think that
you know my long history of support for the Office of Science and
I have always maintained that scientific leadership in this country
will create the jobs of the future and keep our country competitive,
and I know you agree with that. But considering the budget deci-
sions that we face, how would you strategically conserve spending
with the department while preserving programs that are integral
to our scientific enterprise and international leadership? And spe-
cifically basic energy sciences and computing come to mind. And
China’s latest supercomputer is a threat to our leadership com-
puting capabilities and we are on the cusp of outpacing them un-
less U.S. research is not prioritized responsibly. So do you have any
suggestions that might help us strategically prioritize our basic re-
search programs within the budget constraints that we face?
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Secretary CHU. Sure. First of all, you know, whatever Congress
decides to give the Department of Energy, I hope I would be asked
to be a partner in the funding decisions, but I will tip my hand and
tell you what my leanings are. If we have a diminished budget, I
would tend to push to make less investments on the deployment
side, the very applied side, the parts where we are helping industry
get it out in the field. We would just hope that we can structure
policies that would induce private investments. I think the most
precious part of our budget is the part that will be continuing to
lay the seeds that give you the innovations five years and ten years
and 15 years, and that is the Office of Science. And next to the Of-
fice of Science is ARPA-E but ARPA-E is not in competition with
the Office of Science. ARPA-E is an applied research program, a
much shorter term, and it should be seen as part of the applied
area, okay. The Office of Science does investment in a different
time scale.

Mrs. BIGGERT. I am glad to hear that you say that because I
think that the risk science really is in the Office of Science.

Secretary CHU. Yes. You weren’t here when I was bragging about
an event that happened in Argonne National Laboratory. I didn’t
identify it as Argonne National Laboratory but the research in the
Singatron facility there that led to the new lithium ion battery and
the addition of manganese was research done at Argonne National
Laboratory and it was done and was considered basic research but
within a very short time it was licensed and its findings went into
the Chevy Volt battery. And so that is a beautiful example of how
science can actually deliver the goods, sometimes in much shorter
time scale than one would ever expect.

Mrs. BIGGERT. Well, I just had the opportunity to drive a Chevy
Volt this morning, so it is quite a car. I didn’t drive it too fast or
too far away. They wouldn’t let me put it on the road for racing.

Secondly, I wanted to ask about the term “energy efficiency.” It
is something that many of us have embraced as an all-of-the-above
energy approach, and I understand the department is trying to re-
duce its energy and emissions footprint as part of a department-
wide initiative, an Executive Order across all sectors of the govern-
ment. So under those guidelines, is there any concern for our large-
scale user facilities and the amount of power that they would con-
sume?

Secretary CHU. Yes, there is a great deal of concern for those be-
cause in many instances, they do consume a lot of power. Now, the
good news is, for example, going to supercomputers, the Jaguar
computer at Oak Ridge, for example, or the supercomputer at Ar-
gonne consume tremendous amounts of power but the Department
of Energy is very focused on developing research so the next gen-
eration of supercomputers on a per-unit calculational basis should
be consuming several hundred times less power per operation, and
we think this is possible. In fact, it is not only possible, if you don’t
decrease the energy appetite a hundred fold, 300 fold, you can’t ac-
tually get to the next level of computing which we think we will
need. And so we think it is going to—so a large part of what we
do now when we design new accelerators, new computers that con-
sume a lot of power is, the power management and the energy con-
sumption is a very integral part of what is going on.
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1\‘/7h"s. BIGGERT. And would that affect the advanced photon source
too?

Secretary CHU. Yes, but remember, the other thing we would like
to do is, we would like to get a few of these things. We would like
to get a few small modular reactors going, so all of a sudden now
you have clean power than can deliver as well because there are
certain things—but even in accelerators, the last generation built
accelerators, for example, the Large Hadron Collider at Cern, it is
superconducting and it actually consumes less power than one of
the little injectors. And so again, this attention to—we can’t use
our entire science budget to run the electricity is very much part
of the culture now.

Mrs. BIGGERT. I thank you. My time is expired.

Chairman HALL. I thank the gentlelady.

ClI vlzill now quickly recognize the gentleman from Michigan, Mr.
arke.

Mr. CLARKE. Thank you, Chairman Hall, and I want to thank the
gentlelady from Illinois for that great transition regarding the
Chevy Volt. I represent the district that produces the Chevy Volt,
and your department has helped promote that technology in vehicle
electrification that is going to put Detroit back on the map. In fact,
it is already on the map in terms of now developing the best elec-
trified vehicles in the world.

Your department through its basic materials science for battery
chemistries, your applied research for onboard power electronics
and also the modeling for preparation of the electric charging infra-
structure all happens within different offices within your depart-
ment. I am thankful for your support. But others might say that
this may not be an efficient way to allocate department resources.
The Government Accountability Office, I know they have looked in
areas of government where we can be more efficient, where we can
reduce or eliminate waste and duplication. How has your depart-
ment fared under this GAO review?

Secretary CHU. So far we have fared very well but there is no
telling what will happen, you know, next week or next month. I
think the GAO review was very kind to us, but to your point about
duplication, let me tell you what we are doing.

You mentioned the battery program. The battery program is sup-
ported in three major areas. There is the more basics physics chem-
istry part of the batteries which is in the Office of Science in the
energy efficiency renewable section, we have a very strong battery
group, and now ARPA-E has a battery group. And so in the last
half year and going forward forever on—and I was in a review for
about an hour, a little over an hour looking at the detailed things
they were planning and what they were supporting and what the
prospects were, but all three groups were in the room, and going
forward what we are doing is, we—if you think any sector, bat-
teries, transmission distribution, biofuels, advanced biofuels,
photovoltaics, what we are doing is, we are putting into teams that
cut across the formal organizational lines. For example, in our
SunShot, we hired a young engineer, youngish engineer, Ramesh.
We got him to come to the Department of Energy, give up a little
of his life to be in charge of SunShot. He just got elected to—you
know, he is in his 40s. He just got elected to the National Academy
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of Engineering. He had a very good situation. Why would he ever
want to come to the government? Because he could then cut across
all these organizations and said we are going to have a unified plan
to develop how are we going to help industry get there and be the
winner, and what can we do in the Department of Energy, what
can we do in the research to fill in the spaces where industry might
not want to invest in but industry tells us this is the most impor-
tant thing, okay, but it may be too forward-looking for them to in-
vest in it, given the constraints of their shareholders or their
founders.

So we are tackling this in a very different way because what I
found when I became the Secretary is there would be a very good
group in a certain area but they wouldn’t even know what the
groups in another area were doing. Biofuels were in the applied
area I was looking at—they brought in a very good guy who was
developing a program. They gave me his plan. You know, I take
these and I put all sorts of comments and type all over it. But then
what I did is, I took that plan and I gave it to the three directors
of the biofuel centers that are supported by the Office of Science
because they hadn’t—this is the plan they have, these are my com-
ments, what do you think about this, where do you think industry
is, where do you think this is going. Within two days they come
back to me. I take those plans and give them back to the applied
area and I said from here in we are going to be doing it that way.
Biofuels has now become an integral part of all the areas, and also
ARPA-E, so that all the expertise then comes together in a room
and figure out a unified plan and so this is a new way of doing
business. I think it is the right way of doing it.

They still have their own particular things, whether short-term,
very short-term applied research or helping with deployment or the
longer term. They still have their own parts but at least they will
know intimately what everybody is doing and they will coordinate
it. And there is actually a very nice buzz about that because what
people are finding is, there is excellence in little bits and pieces
that they hadn’t known before. This I something I learned when I
was a young science nine years at Bell Labs because as a manager
at Bell Labs, that was my job: find out what everybody is doing in
the whole organization and then link up a scientist in my group
with someone else far away and then let the sparks fly, and so that
is what is happening.

Mr. CLARKE. Thank you, Secretary, Mr. Chair.

Chairman HALL. Thank you very much.

Mr. CLARKE. I wonder if I could make one brief point regarding
Michigan State University.

Chairman HALL. Without objection.

Mr. CLARKE. Thank you, Mr. Chair. I really appreciate this very
much. This is just very brief. It is just a transition on how we can
balance, you know, our efforts between research and development
and your department has supported—your Office of Science has
supported researchers around the country, especially in Michigan.
I want to commend the progress of one of the greatest land-grant
universities in this country, Michigan State University, its work on
the facility for rare isotope beams, and thank you again for your
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support. How does this proposed budget strike a balance be-
tween

Chairman HALL. The Secretary will give a brief answer.

Secretary CHU. Very, very briefly, the proposed budget wants to
support that and get the construction going on that but, you know,
it depends on what Congress gives us for the budget. I mean,
projects like that would be at risk.

Chairman HALL. Mr. Hultgren of Illinois.

Mr. HULTGREN. Thank you, Mr. Chairman. Thank you, Dr. Chu.

I am concerned about the funding for DOE’s Office of Science and
specifically the high-energy physics program there, which is clearly
in a period of transition right now. The Administration has notified
Congress it intends to shut down the Tevatron at Fermilab. I met
with—and that is ending here in fiscal year 2011. I met with
Fermilab many times, and I know that with that record-breaking
machine and all that has been accomplished there, Fermilab is
ready to transition to new programs, one of them including the
Long-Baseline Neutrino Experiment. The LBNE is to be the anchor
project for the Deep Underground Science and Engineering Labora-
tory at the Homestead Mine of South Dakota, as you know. It is
my understanding that the President has proposed $32 million for
DUSEL and for LBNE in is fiscal year 2012 budget request for
DOE. I also understand the department stepped in when it became
clear that a new stewardship agreement would be needed between
DOE and NSF while a study is conducted and decisions are made
on the path forward for these projects.

A couple questions I had just on the situation, and we have
talked quite a bit about it, of really the importance of having basic
research and all that our laboratories have brought to us. The
President’s fiscal year 2012 budget request total is $797.2 million
for high-energy physics overall. It really does amount to a freeze
at the fiscal year 2010 enacted levels when other projects within
the Office of Science are slated to increase from 21 to 24 percent.
My question is, why is there such an imbalance in the basic re-
search portfolio of the Office of Science?

Secretary CHU. Yeah, that is a tough decision but let me explain
what our thinking was on that. First, it does not mean we want
to see an end to high-energy physics and also fundamental nuclear
physics and cosmology. Those are very, very basic things, and out
of that research came amazing things. Just the fact that we have
particle accelerators that gave us Singatrons and light sources and
neutron sources, actually its roots were in high-energy physics.

Mr. HULTGREN. Right.

Secretary CHU. And so it is a very, very direct connection be-
tween what you do in research in one area and how it can trans-
form into science or medical research. Right now, yes, we are clos-
ing down the Tevatron. There was a move to keep it open for three
additional years because the Large Hadron Collider at Cern had a
mishap with their magnets, and they thought that if you keep that
machine running for another three years, maybe you can—you
know, they are looking for the higs and maybe you can square it
under and perhaps discover the higs while they are fixing their ma-
chine, and in the end what happened was, the Large Hadron
Collider got their machine up and running and in the last several
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months it was—they were able to tweak it up and tune it up far
faster than we thought they could actually get it up. And then if
you look at the flots and the number of vents coming out of that
machine and the higher energy, then the decision became very
clear. You know, you are not on the verge of—they weren’t on the
verge of anything, and the Large Hadron Collider would blow them
away.

So the Department of Energy and the director of the laboratory
said we shouldn’t do this because this is about $35 million a year
to keep it running, we would rather take that money and invest it
in the high-intensity frontier, which you also spoke about. This is
using a new machine to create a lot of neutrinos to look at the neu-
trino sector, and we think that that is the right decision because
this other machine in Europe is just—would smoke us.

And so we want to continue high-energy research in the United
States. I mean, the sad part, as you know, is, you know, we could
have maintained leadership in this field had we built the Super-
conducting Super Collider, the SSC, in Texas, but that is water
under the bridge. We still think high-energy physics—and the
questions in physics and cosmology are asking the most primal
roots of science, what is matter, what is energy, okay, and we think
that this is still some of the most exciting frontiers in physics but
right now we are trying to figure out, okay, given this big invest-
ment in Cern, which we then fund American universities and re-
searchers to go over there, we still need something here in the
United States that we can call our own, and we think that this
high-intensity frontier is that.

But we are going through a tough decision. The high-energy
physics community is wrestling with it themselves, what is the
best—we don’t want just—you know, this is an austere budget time
so we can’t just continue funding on a certain level. When the great
new thing comes along, then I could easily see us coming back up.
But right now, that is the plan.

Mr. HULTGREN. Just quickly, I don’t—I think it is—I hope that
happens but I think it is difficult now when the top scientists are
going to Cern rather than staying here, and I hope that is what
could happen.

Mr. Chairman, if I could have just 30 seconds quickly specifically
on the LBNE?

I just want to ask you the current status and the commitment,
are the resources there to be able to continue with LBNE and also
with DUSEL?

Secretary CHU. Well, as you know, very quickly, the NSF actu-
ally started this project and we became partners and then the NSF
decided not to, and there were three critical experiments that we
felt we wanted to have continue but again in these very hard budg-
et times, we are going to try wrestle with—we would like to—it
can’t be the underground laboratory that was envisioned with both
NSF and DOE support but we have a committee now that is as-
signed to look at what is the best—given whatever budgets we get
from Congress, what are the things we can and can’t do. And so
that committee has just been appointed and they will be reporting
back, but they have just been formed. But we would like to see it
continue the best we can. Again, this is about money.
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Mr. HULTGREN. Thank you. Just in closing, Mr. Chairman, thank
you so much, Dr. Chu, and I do really appreciate your statements
earlier when times are tight, I do think we have to make sure that
we still have that commitment to basic research where the private
sector won’t necessarily do that work, but this is an important
function of government. Thank you very much.

Chairman HALL. I was hoping for a yes or no answer but I didn’t
get it.

Mr. Lujan, we recognize you at this time.

Mr. LuJAN. Mr. Chairman, I appreciate that. I believe that the
appropriate answer would be yes, Mr. Chairman.

With that, Mr. Secretary, I want to thank you for being here as
well, and if you will indulge me, I am going to try to get through
most of this, Mr. Secretary, and there are a few questions within
my remarks, and if we are not able to get to them, if I could ask
that maybe we just get a response in writing.

I very much agree with your and President Obama’s drive to in-
vest in education and research and development and innovation in
order to better position our Nation for the future. Investing in R&D
is key. We have heard it time and time again, and especially build-
ing off of the closing of my friend that just shared some remarks
with us. We know that our Nation’s competitiveness and our na-
tional security depend on it, and I know you are very well aware
of the significant role that the people in my district and the people
of the State of New Mexico play in both of these areas. Still, the
future benefits and the full benefits of R&D can only be realized
by coupling R&D with innovation in the marketplace so that there
is a seamless transition from the advances in basic science and new
technical capabilities all the way through to new technologies that
generate new businesses and new jobs. Other countries are making
good use of our scientific advances and we must do better.

I therefore commend you on your efforts with ARPA-E and the
hubs to promote innovation in targeted areas of national impor-
tance. But there is a need to promote innovation and technology
transfer more broadly from the top to the bottom and from the bot-
tom to the top. I along with co-chair Frank Wolf have started the
Congressional Technology Transfer Caucus to help educate Mem-
bers on the important issues and barriers to technology transfer.
The Department is home to our Nation’s national laboratories
which serve as an incredible resource for both developing new tech-
nologies from which new businesses and new jobs can spring as
well for providing technical assistance to businesses. Yet listening
to small business owners and entrepreneurs leads me to believe
that there is much room for improvement in the Department’s tech-
nology transfer activities.

For example, a very few of the Department’s Cooperative Re-
search and Development Agreements, otherwise known as
CRADASs, which is a common mechanism for private equity to work
with the national laboratory to mature technology, are supported
even in part by Department funds. Most are 100 percent funded by
private equity, which is prohibitively expensive for many small
businesses. Furthermore, the private entity is often required to pay
out a significant fraction of the cost to the project up front before
the work will even begin. This too is prohibitive, and I understand
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that there is more need for us to support maturation and seed pro-
grams by the Federal Government to help spur this innovative and
ingenuity aspect of the private sector.

I know that your Technology Transfer Coordinator has been
working with Technology Transfer Working Groups on ways to im-
prove the Department’s tech transfer activities. One question I
have, Mr. Secretary, what specific actions do you expect the De-
partment to take in the next year to invigorate tech transfer activi-
ties and to do any of them including dedicating more funds and re-
ducing barriers to small businesses?

Mr. Secretary, recently, as you may be aware, in New Mexico we
experienced record-breaking freezing temperatures that caused a
significant increase in the peak for natural gas. The increase in de-
mand led to severe disruption in our natural gas distribution sys-
tem, causing outages across the state. This was coupled with out-
ages in ERCOT and the Texas energy markets. Over 30,000 homes
were left without power to heat their homes. Currently FERC is
conducting an investigation into this. Considering this crisis, I
would like to emphasize the importance of supporting the R&D of
natural gas technologies to ensure that the overall security of nat-
ural gas deliverability to systems in New Mexico and across the
country, especially when we talk about powering our vehicles with
this important fuel source.

The recent National Academy of Sciences report, “Expanding
Underrepresented Minority Participation: America’s Science and
Technology Talent at the Crossroads,” makes clear that we must
continue our efforts to increase minority participation in STEM. In
2007, underrepresented minorities comprised 33.2 percent of the
U.S. college-age population and 26.2 percent of undergraduate en-
rollment yet only 17.7 percent of those were earning science and
engineering bachelor’s degrees. I would be interested, Mr. Sec-
retary, on hearing on DOE’s plans to develop a diverse pipeline of
STEM professionals in the energy sector, especially in light of cor-
respondence both myself and Senator Bingaman’s office have
shared.

And lastly, Mr. Secretary, I apologize. I am going to have to sit
to listen to some other responses. In closing, in your remarks you
highlight the need to accelerate creation of jobs from R&D invest-
ments by increasing the pace of movement from discovery to the
marketplace, and I applaud those. What is the DOE doing to im-
prove and streamline the mechanisms for technology transfer from
the national labs, especially to small entrepreneurial companies,
other than ARPA-E, which has targeted investments in a small
number of companies and technologies? What is DOE’s strategy to
improve the success rate and engaging in the private sector in a
technology transfer earlier in the R&D cycle?

Mr. Chairman, I appreciate the indulgence there.

Mr. Secretary, I look forward to getting those responses but ap-
plaud you on your efforts on the emphasis with making sure that
we are taking this seriously. Thank you, sir.

Chairman HALL. I thank the gentleman.

Mr. Cravaack, who is going to receive the Nobel Prize for pa-
tience, he has been here the entire time, I recognize you, sir.
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Mr. CRAVAACK. Thank you very much, sir, I appreciate it, and
thank you, I appreciate you coming here today.

I appreciate your comments regarding austere conditions. We are
as a country definitely in austere conditions, and I am finding it
very difficult to find the relationship between the Department of
Enerl"’lgy and Tinkerbell. Put up the ad, please. Thank you very
much.

[The information follows:]



68

N
-~

¥

8You Don’ts |\
Neéed Magic To |

Usé Energy Wisely

Visit energy.gov/tink

LS DEFARTMENT OF

™ ENERGY}®



69

Mr. CRAVAACK. You have an extensive website geared towards
educating children and putting out a pretty extensive website hav-
ing children talk to their parents about making sure they have En-
ergy Star appliances, programmable digital thermostats and home
improvements in animated videos. I think it is called Save Energy
with Tinkerbell and Her Friends, which is, you know, I understand
it. I am a dad. I get it. But unfortunately, we are at a $1.6 trillion
deficit, national debt, and $14 trillion in debt. Right now in your
budget you are requesting a 44 percent increase in the office to
fund these efforts, according to my calculations. You may be telling
me I am wrong here by your face. If these are funded, how do we
think—you know, I question your putting a 44 percent increase in
a budget on these type of programs when we are in such austere
conditions as you noted. Do you have any empirical evidence that
would provide that these advertisements actually change habits,
parents’ behavior and attitudes towards energy consumption?

Secretary CHU. You meant 44 percent increase in this budget?

Mr. CRAVAACK. Correct, in advertising.

Secretary CHU. That I wouldn’t know about. Is there empirical
evidence? No. We do have backward empirical evidence that adver-
tising to kids to try to get their parents to stop smoking was effec-
tive.

Mr. CrAVAACK. Well, like I said, in these austere times I just
question whoever put this in the budget, and I question what other
things are in the budget.

Switching gears here, what actions do you see, especially with
the rise of the Chinese developing a deep-water fleet, if our supply
lines were shut down? Would we have enough domestic energy pro-
duction to be able to counter any type of advancement of foreign
power?

Secretary CHU. I am trying to interpret your question. I think
your question might have been what would happen if we didn’t
have access to imported oil or was your question

Mr. CRAVAACK. Correct me if I wrong. Isn’t 70 percent of our oil
coming from out of state?

Secretary CHU. No, actually not. The latest number I saw was
about 51 percent. It is hovering between 50 and 60 percent.

Mr. CRAVAACK. My question is, if our shipping lanes were shut
down, Communist-bloc countries, we believe in maintaining free
lanes, they believe in shutting them down. So if we had our free
lanes shut down, our sea lanes shut down, would we be able to
wage an effective war? Do we have the domestic oil supplies ready
to go? Do we have the domestic reservoirs ready to go? Do we
have—can we gear up in enough time to defend this country?

Secretary CHU. Well, actually, I think that I don’t see that as a
real possibility. The United States Navy is by far the most power-
ful Navy in the world, and so

Mr. CRAVAACK. You didn’t believe in Pearl Harbor, sir, so I would
question——

Secretary CHU. No, I believe in Pearl Harbor. I believe it hap-
pened.

Mr. CrRAVAACK. I am a naval officer, retired, 24 years. This is an
option.
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Secretary CHU. But I do think certainly keeping the lanes open
is part of the Navy’s job and it is because of our dependency on for-
eign oil, and that is actually part of the embedded price of oil, if
you will, as you well know.

Mr. CRAVAACK. Yes, sir. My question, though, is if the sea lanes
were shut down, would we be able to man our fleet, making sure
that we would be able to be mobile enough to counter any threat?
And if not, why are we not developing our domestic resources to
a point where we can be at that point? And for the record, sir, I
would like to submit this for the record.

Chairman HALL. Without objection.

[The information appears in the Appendix:]

Secretary CHU. So very quickly to respond to that, you know, as
has been pointed out by numerous people here, we consume 25 per-
cent of the oil and we have two percent of the reserves, and so the
way we change this situation is to actually transition and get sub-
stitutes for oil in the sense that—and this is a long-term thing so
we have got to start immediately but the electrification——

Mr. CRAVAACK. Sir, in our current situation right now, would we
be able to man and fuel our fleets if the sea lanes were shut down?

Chairman HALL. A yes or no answer would do.

Secretary CHU. We have a Strategic Petroleum Reserve, which is
intended for emergencies like this.

Mr. CRAVAACK. Is it sustainable?

Secretary CHU. I think it is sustainable in enough time for our
Navy to clear and open up the sea lanes.

Mr. CravAACK. I would beg to differ. Thank you very much for
your time.

I appreciate the indulgence. I will yield back my negative bal-
ance. Thank you.

Chairman HALL. You don’t have a bad negative balance. Some
good questions. Thank you.

Mr. Tonko, the gentleman from New York.

Mr. ToNkO. Thank you, Chairman Hall, thank you, Ranking
Member Johnson, for holding today’s hearing, and thank you, Sec-
retary Chu for your leadership and that of our President on clean
energy and what you have both described as our “out-innovating”
our competitors in a global clean energy race and the need to win
that race.

We cannot win the future, however, if we pull the rug out from
under our Nation’s feet. We cannot afford to go backward, and yet
it seems as though that is certainly what the new Majority in this
House intends for us to do. According to Mark Zandy, former Presi-
dential candidates John McCain’s economic advisor, the C.R. or “so
be it” spending bill would destroy some 700,000 jobs. Federal Re-
serve Chair Ben Bernanke said yesterday that it would cost at
least a couple of hundred thousand jobs, a number called “not triv-
ial.” So it is with that background that I approach you in this hear-
ing today.

Mr. Secretary, skyrocketing gasoline prices are deeply hurting
the American public. In the capital district of New York, consumers
are paying at the pump about $3.57 per gallon. Nationally, the av-
erage price is about $3.38 per gallon and it continues to rise. Due
to the continued conflict in North Africa and the Middle East, oil
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is now over $100, as you know, per barrel. For every $10-per-barrel
rise in the price of oil, America sends an additional $40 billion
overseas yearly. Plain and simple, we must start thinking outside
the barrel so as to create jobs and protect our national security. We
are better than the ancient fuel that we put into our vehicles, and
I believe that with Representative Bartlett’s presentation he rein-
forces the efforts to look outside the barrel. Using 19th and 20th
century oil subsides in this 21st century economy is outdated and,
in my opinion, foolish. We are literally giving away hard-earned
taxpayer money to big oil companies, and what we get in return
is sticker shock at the pump.

And so instead of cutting subsidies to Big Oil and CEOs that are
making record profits, we are cutting funding to science, funding
to innovation, to entrepreneurs and to our middle class. The C.R.
would slash funding for the Office of Energy Efficiency and Renew-
able Energy budget by more than 35 percent, rescind American Re-
covery and Reinvestment Act loan guarantee funding for renewable
energy projects and cut funding for energy efficiency programs that
create jobs and reduce homeowners’ energy costs and carbon pollu-
tion.

Mr. Secretary, do you think it is wise to continue to provide
handouts to big oil companies, especially as prices at the pump con-
tinue to skyrocket at a time when we must address our debt and
deficit?

Secretary CHU. No, I don’t think it is wise. The President has
called for an end to the oil subsidies, which by his reckoning is
about $3.5 billion a year. But you also have to put that in context,
so these are tax break subsidies where the profits of the oil compa-
nies in 2010 of just the four or five major oil companies $75 billion.
That is the profit, so the revenues are in the hundreds of billions
of dollars. So this $3.5 or $3.9 billion subsidy is a little dimple on
the overall economics of oil and the cost of oil that I think the
American people should recognize. If you are making $75 billion—
and those are only the five majors. If you are making $75 billion,
if you add them up in total, it could be $100 billion. Three point
nine is not a big deal.

And so it won’t have an effect on prices, and this is what our pro-
gram has been in the past two years, you know, higher mileage
standards, electrification of vehicles, do everything you can to de-
velop biofuels that would be substitutes for the oil. So we diversify
our transportation fuel supply. And when we get electric vehicles
or gas vehicles, natural gas-powered vehicles, this is energy pro-
duced in the United States so wealth remains in the United States,
another big plus. So this is the plan. We have got to decrease our
dependency on oil and diversify. Our transportation needs are al-
most exclusively dependent on oil and we have got to diversify that,
otherwise we still will be hostage to these very unstable prices.

Mr. ToNKO. Thank you. And according to the office of EERE, the
number of fuel cell and hydrogen megawatts shipped by nine U.S.
companies has increased by 40 percent in just one year, and yet in
my opinion the budget does not provide enough funding for this
critical technology. It is a proven technology including some compa-
nies within the United States such as those used for forklift appli-
cations that are commercially deployed today. In your opinion, is
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there a role for fuel cells in complementing renewable and tradi-
tional fuels?

Secretary CHU. Yes, there are, and we are trying to—these are
decisions—especially if you look at forklifts, there are three alter-
natives. There is natural gas power for forklifts, there is electric ve-
hicles and then there are fuel cells. And so we are looking very
closely. All those are lower pollution so especially in a city environ-
ment or building environment, they are very clean.

In the longer range, and we are also looking very closely what
the automobile manufacturers are doing in fuel cells. It all depends
on what the battery technology is because for the longer range, a
fuel cell is an option. Ultimately we still have to solve the hydrogen
source problem. Right now, most of our hydrogen comes from re-
forming natural gas, and then you still have the carbon dioxide
from that natural gas, and so we are also investing in research
that says—very innovative research—sunlight directly into hydro-
gen in a very low-cost application. If you can do that, then the
major hurdle is where are we going to get the hydrogen.

Mr. ToNKO. Mr. Chairman, I have a couple other questions that
I will enter through the Committee after the hearing.

Chairman HALL. I thank you for it.

Mr. ToNKO. Thank you.

Chairman HALL. I would like to submit this article from the Wall
Street Journal that describes how companies like Whirlpool and
GE have banked enough green energy credits so that they will not
have to pay corporate taxes for years. I offer this as a response to
the claim that the Administration is not picking winners and los-
ers, particularly when the President suggests increased taxes on oil
and gas. Without objection, so ordered.

[The information follows:]
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Tax Reform Exhibit A
How Whirlpool partays green credits info zero tax fability.

Our liberal friends often complain that U.S. businesses pay too litile in taxes, despite the
world's second highest corporate tax rate. What they don't say is that one reason is
because liberals keep writing loopholes. Consider how Whirlpool, the giant home
appliance maker, has parlayed green energy subsidies to erase its tax bill.

Whirlpooi Corporation recorded $18 billion in global sales and $619 million of earmings
in 2010 but won't pay anywhere near the U.S. statutory tax rate of 35% on those profits.
lts effective tax rate will be 0%.

As Blcomberg first reported last week, Whirlpool has stackpiled more than $500 million
in tax credits for making energy-saving "energy star” appliances—washers, dryers,
refrigerators and so on. The firm gets a production tax credit of up to $200 per
refrigerator, $75 per dishwasher, and $225 per washer and dryer. General Electric has
also collected about $200 mitlion of these credits.

Think of these energy efficiency tax carve-outs as a version of the earned income tax
credit for corporate America. Except Whirlpool and GE aren't poor.

The deal gets sweeter. Those credits can be carried over from one year to the next for
up to 20 years. Whirlpool is collecting so many credits that it may not have to pay a

-dime of corporate income tax for years. The lost revenue from GE and Whirlpool alone
far exceeds the $78 million revenue "cost" over 10 years that Congress's Joint
Committee on Taxation predicted for the credits.

These appliance credits are in addition to $300 million the feds gave to states as part of
the 2008 stimulus to pay rebates to consumers for buying these same goods. So there's
one subsidy to make the machines and another to buy them. The Department of Energy
says these appliances save families money by reducing energy use by more than haif. If
that's true, why does the government have to bribe people to make these purchases?

Our point isn't to pick on Whirlpcol, which employs 22,000 Americans and competes
with tough foreign rivals like Korea's Samsung and LG. The company is maximizing
returns to shareholders by cashing in on the loopholes that Congress writes.

Jill Saletta, Whirlpool's communications director, tells us that the energy tax credits
"help support our continued focus on investing in high efficiency products going forward,
which is good for our consumers, the economy, retention of U.S. jobs, and the
environment." She adds that "remaining competitive in today's global marketplace is a
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top coneern for Whirlpool Corporation. Taxes, administrative and other costs are higher
in the U.S. than in some cther countries "

That's for sure. But such favoritism makes the U.8. tax sysiem even less competitive.
Tax credits mean little or no liabilities for firms that win most-favored-tax status in
Washington, but companies without the right lobbyists or friends in Congress pay a
punitive 35% rate that even Europeans have long since abandoned.

Special favors like these also create a business constituency against tax reform that
would benefit the averall economy. Whirlpoo! carries its $500 million of unused tax
credifs as an asset on its balance sheet, so cutting tax rates shrinks the book value of
that asset. "This is why so many companies actually oppose lowering tax rates,” says
Scoft Hodge, president of the Tax Foundation.

The White House claims to want to reduce corporate tax rates in a "revenue neutral
way" by closing loopholes. Yet it's hard to take that commitment seriously when its new
budget proposes to extend the green-credit windfall for another year. Whirlpool is one
more case study in the case for corporate tax reform.

http://online.wsj.com/article/SB100014240527487045060604576174321393436988 htm! P KEYWORDS=T
ax+Reform+Exhibit+A-How+Whirlpool+pariays+green+credits+into+zero+tax+liabilityfprintMode
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Chairman HALL. The chair recognizes Mr. Lipinski.

Mr. LipiNski. Thank you, Mr. Chairman. You saved the best
until last.

Dr. Chu, I appreciate all your work, especially in these especially
difficult times at this point. I know you share my concerns about
the rapidly rising costs of our dependence on imported oil, and I
think part of the solution to our energy problems is the use of nu-
clear power along with vehicle electrification. That is why I was
particularly interested in a portion of your written testimony that
discusses cost-shared activities with industry. It might help accel-
erate commercial deployment of small modular reactors, and I
know that you have answered a number of questions on this and
addressed this already, so I just want to say specifically on SMRs,
I think the budget is a good start, though I would like to see an
even greater commitment to SMRs, but I know this is the first time
that DOE has actually—really put an effort and put the funding
behind helping to move these forward, and I would like to see more
of that in the future.

One other area, though, when it comes to nuclear power that I
am concerned about is that much of our skilled workforce is near
retirement and this includes skilled tradesmen and -women, techni-
cians as well as scientists and engineers including thousands that
work in your agency. So I just want to ask what action is DOE tak-
ing to ensure that there is sufficient skilled craftsmen and techni-
cians to build America’s clean energy facilities and staff U.S. manu-
facturing facilities? Do you think that we are doing enough on this?

Secretary CHU. I don’t think we are doing enough but I think

people enter into job training and enter into, you know—make
choices in undergraduate, graduate school based on where they
think they can get jobs so ultimately it is very important that the
United States show signs that it can restart the nuclear industry
domestically at home, which means you build more reactors. We
were able to build—over a 20-year period, we essentially started
the entire fleet of nuclear reactors we have today, over 100 were
started within a 20-year period. There was a long tail of finishing
but never mind that. So I think it is clear that the United States
is willing to make the investments in nuclear reactors here in the
United States, and again, the clean energy standard would be a
major driver to allow that to occur because it is a form of clean en-
ergy.
Then I think the supply lines, the trades people you talked
about, the engineers that would be needed in order to do this, that
all becomes part of the process. As long as you see that—and that
is why other countries want to stimulate the production of new en-
ergy and new energy infrastructure because all those things, then
all the manufacturing capabilities are usually built domestically
because it doesn’t make sense to set up a very long supply chain,
especially for the heavy products.

And so the clean energy standard would be the single-most im-
portant thing you could say we are serious about reinvesting in the
United States power infrastructure and that would include nuclear
reactors, and all the other training and everything will follow suit
because they say I have a job.
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Mr. LipiNskI. I would like to go further with you on that, but at
this moment with the time I have left, I want to ask about one
other area. I was excited to see that the President’s budget shows
a clear commitment to developing a more sustainable industrial
sector in the United States as evidenced by the significant increase
in the Industrial Technologies Program, which helps manufacturers
become more efficient. I know the ITP program, especially the In-
dustries of the Future subprogram, has helped the American steel
industry dramatically reduce its energy consumption while increas-
ing production. How would the proposed increase in ITP and simi-
lar programs contribute to the long-term viability of manufacturing
in our country?

Secretary CHU. I think it would be a great help. I think a num-
ber of companies have bitten the bullet either with help from the
Federal Government or they did it on their own where energy-in-
tensive companies—Dow Chemical is a perfect example of that
where here is a company that—it takes carbon in the form of oil
and natural gas typically and converts it into another form of car-
bon turns plastic, and it is a very heavily energy-intensive trans-
formation from one form of carbon to the other, and so they are
able to save tens of millions of dollars a year now by driving to
very high efficiencies, Dupont similarly. So many, many companies
are realizing you make investments in energy efficiency in their in-
dustrial practices and it is really good for the bottom line. I don’t
know whether it is tens or hundreds of millions of dollars, I forget,
but it is a tremendous amount of money, very rapid return in cap-
ital, all good things.

And so anything that the United States can do to help companies
make the transition to save money by saving energy, it would be
a very good thing.

Mr. LIPINSKI. One last thing. As the author of the H-Prize, I was
very happy to hear what you said in the answer to the last ques-
tion about the great potential advances in producing hydrogen be-
sides from natural gas. Thank you again for all your work.

I yield back.

Chairman HALL. Thank you for your yield back, and I certainly
thank Dr. Chu for his very valuable testimony and the members
for their questions. I apologize for not running a more youthful
chair. I will try to do better. And I am going to give Mr. Sarbanes
half of my time when we meet on the next occasion here, half of
my opening statement to him where he will be assured that he will
get to ask questions.

And you have been so generous with your answers. The members
of the Committee may have additional questions for you, and if you
will, we will ask you to respond to those in writing. The record will
remain open for two weeks for additional comments.

Dr. Chu, you and your fine staff are to be certainly thanked for
your accommodation of your time and the time it took to prepare
and the time it took for you to come over here. I know you have
been away from a very valuable job now for the last couple of hours
with us, and we thank you. This hearing is——

Ms. JOHNSON. Mr. Chairman.

Chairman HALL. —not adjourned until Mrs. Johnson gets to say
what she wants to say.
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Ms. JOHNSON. Thank you, Mr. Chairman. I want to thank Dr.
Chu, but I would like to request unanimous consent to enter two
articles in the record, one by George Will in reference to a scientific
engine and one by Morton Kondracke, who talks about the Ameri-
can’s seed corn.

Chairman HALL. Without objection, they are admitted.

Ms. JOHNSON. Thank you.

[The information appears in the Apendix:]

Chairman HALL. We are adjourned. Thank you.

Secretary CHU. Thank you, Mr. Chairman.

[Whereupon, at 12:15 p.m., the Committee was adjourned.]
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ANSWERS TO POST-HEARING QUESTIONS

Responses by Dr. Steven Chu, Secretary, Department of Energy

QUESTION FROM REPRESENTATIVE HALL

Budget and Spending Priorities

Qla.

Ala.

The budget request proposes large increases in funding for solar energy as part of DOL’s
“SunShot” Initiative. These are in addition to Departmental support for solar technelogy
development through numerous programs, which include the Advanced Research
Projects Agency — Energy (ARPA-E), Energy Efficiency and Renewable Energy (EERE),
loan guarantees, Eanergy Frontier Rescarch Centers, and hundreds of millions in Stimulus
funding.

How are all these programs coordinated to ensure R&D efforts are efficient and avoid
duplication of effort?

Within SunShot, DOE has a management structure composed of members from the
Office of Science Basic Energy Science program (SC/BES), Advanced Research Projects
Agency-Energy (ARPA-E), and Energy Efficiency and Renewable Energy (EERE), who
discuss all the RD&D and coordination of activities. The participating SunShot programs
have complementary approaches to supporting research on solar energy-relevant
problems. EERE and ARPA-E research and development projects focus on near-term
technological milestones and deliverables in three to five years. SC/BES projects are
targeted at improved fundamental scientific understanding of the phenomena or
materials. In some cases, the advanced understanding does not immediately result in
technoiogical improvements, but identifies a research pathway that is likely to produce

revolutionary advances in the technology in the next 10-20 years.

The purpose of SunShot is two-fold:

1. To create a technical program that focuses effort across DOE toward a common goal
of achieving grid parity without subsidies: thus becoming competitive with fossil fuel

throughout the U.S. and the world by reaching a dolar-a-wart installed system costs
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(45 cents per kWh equivalent). Reaching this goal will make the U.S. globally
competitive within a very large export market, as well as creating jobs within the

country.

2. SunShot is not an initiative apart from the existing solar activities in EERE. SC, and
ARPA—E. Rather, it is an initiative that coordinates existing activities in DOE to
make the whole greater than the sum of the parts by focusing on a common goal to
make solar energy competilive with fossil enerpy without subsidies, domestically and

~ globally. The SunShot initiative leverages the strengths from across DOE to achieve
this goal and focuses previously untapped efforts to make the U.S. globally

competitive.

One example of this coordination is ongoing power electronics efforts within the Office
of Electricity Delivery and Energy Reliability’s Smart Grid R&D program as well as
EERE and ARPA-E's research. New power electronics are essential if renewable
resources—including photovoltaics (PVs)—are to become a significant part of our energy
supply. For instance, the cnergy storage program at ARPA-E, which is developing
storage technologies to overcome the intermittency of solar and wind energy, is reviewed
in partnership with storage programs within the Office of Electricity Delivery and Energy
Reliability to ensure coordination while minimizing overlap in technologies. SunShot
will leverage these efforts to help integrate solar electricity from photovoltaics with the
grid via low-cost and relia‘ble inverter technologies. Utility scale photovoltaic system

costs in 2010 are estimated at $3.40 per watt with power electronics estimated at $0.22
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per watt. To achieve $1 per watt for the module, the PV madule power elecironics costs

have 10 be reduced by a factor of two.
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QUESTION FROM REPRESENTATIVE HALL

Budget and Spending Priorities

01b.

Alb.

The budget request proposes large increases in funding for solar energy as part of DOE’s
“SunShot” Initiative. These are in addition to Departmental support for solar technology
development through numerous programs, which include the Advanced Research
Projects Agency — Energy (ARPA-E), Energy Efficiency and Renewable Energy (EERE),
Joan guarantees, Energy Frontier Research Centers, and hundreds of millions in Stimulus
funding.

Please detail all programs and activities within DOE that support solur energy-related
research, development, demonstration, deployment and commercialization (RDDD&C)
activities, and detail how the FY 12 budget request would supplement existing programs.
Solar research and development activities are supported in SC/BES, ARPA-E, and EERE.
The programmatic activities in euch of these offices are very different, but when
combined form a continuum of research efforts from very fundamental scientitic
discoveries of new phenomena to deployment of new, energy relevant technologies.
SCYBES research targets improving fundamental scientific understanding of the physical
phenomena and materials related to solar energy utilization. Typically, this research is
not specitic to a particular kind of solar energy technology, but underpins the entire field.
Five of the 46 Energy Frontier Research Centers supportcd by BES have activities that
include an emphasis on research reievant to solar photovoltaics in addition to addressing
a fundamental, grand challenge science issue. Proof of concept demonstrations of new
materials and new capabilities for improved efficiency in solar photovoltaics that emerge
from these activitics will be transitioned to EERE so that issues associated with device
and system development and with manufacturing and deplovment can be addressed. If

fundamental technological bamiers are identified in this phase of the continuum they may

also become the focus of a BES investigation. Feedback between the basic and applied
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programs will foster success of the initiative. The details for each of the aspects of

SunShot are outlined below.

SC/BES: The current SC/BES research portfolio includes programs on physical theory
related to solar energy phenomena, new synthesis techniques and discovery of new
photovoltaic materials, and development of novel characterization techniqm:-s for
photovoltaic materials and properties such as transport at the nanoscale. In support of the
SunShot initiative, SC/BES requests $8 million in FY 2012 to support new scientific
research focused on a crucial technological photovoltaic issue: understanding the
fundamental mechanisms associated with the degradation of photovoltaic materials
during use, including the role of defects and inhomogeneities in the atomistic structure on
performance of photovoltaic materials. Assessments of the properties will provide data
not previously available to correlate transport and other critical properties with structural
evolution, interface migration and compositional changes. These proposed efforts are
directly motivated by issues identified by the DOE technology programs as obstacles to
reducing the cost for future solar energy. The research would be selected through a
competitive, peer-reviewed process to complement the existing SC/BES research

portfolio.

ARPA-E: ARPA-E programs focus on “out-of-the-box™ transformational energy
research that industry by itself cannot or will not support due to its high risk, but where
success would provide dramatic benefits for the Nation. ARPA-E closely coordinates its

technology development efforts with other DOE elements. Currently ARPA-E is funding
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two solar energy projects. One project is developing a novel crystalline silicon wafer
manufacturing process that could cut the cost of installed photovoltaic systems in half
and reduce wafer capital costs by 80 percent. The other project proposes to develop a
solar concentrator using a novel optofluidic system. As part of SunShot, ARPA-E invests
in the next generation of power electronics, which will feed into the Smart Grid and
Inverter technologies. ARPA-E hosted a public workshop—"Green Electricity Network
Integration”—on December 13, 2010, in Arlington, Virginia, to indentify research
opportunities. Successful APRA-E projects will also be integrated into EERE

deployment activities.

EERE: Within SunShot, programs are organized around technology themes (including
Solar Energy Conversion and Energy Storage). The Solar Energy chhnolog‘y program
(SETP) within EERE currently supports R&D focused on new and emerging solar energy
materials and devices, in addition to manufacturing and cost reduction to achieve specific
market goals. The research addresses photovoltaic arrays, balance of systems
technologies, concentrating solar power systems, and soft costs of deployment such as
siting and permitting. In FY 2012, EERE will be enhancing efforts to achieve the dollar-
a-watt SunShot objective through an integrated program conducted through the national
laboratories, industry, and universities as well as other relevant government offices at the
federal, state and local level. SunShot itself aims to reach cost parity with baseload
energy rates, increase solar photovoltaic market share for the U.S., boost domestic solar
manufacturing and greatly reduce greenhouse gas emissions. The approach consists of

two to three years of “horizontal” research and development work focused on reducing
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PV modules, power electronics, and balance-of-system costs. This will be followed by
two to three years of intense “vertically integrated” systems-level demonstration projects
to demonstrate the commercial viability of the approach. The EERE budget for SunShot

activities in FY 2011 is $263.5 million. The request for FY 2012 is $475 million.
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QUESTION FROM REPRESENTATIVE HALL

Budget and Spending Priorities

QZa,

Ala.

Similarly, battery and energy storage RDDD&C is funded through numerous programs
throughout DOE, and the Administration is proposing to create a new batteries hub as
well as increase existing programs.

How are all of these programs coordinated to ensure R&D efforts are efficient and avoid
duplication of effort?

The central mechanism for coordination of battery and energy storage-related R&D
efforts is DOE headquarters Energy Storage Working Group. This group is comprised of
representatives from each program that sapports batteries or other energy storage
research: the Office of Electricity Delivery and Reliability (OE), Energy Efficiency and
Renewable Energy (EERE), and the Office of Science’s Basic Energy Sciences (program
(SC/BES). The group’s primary functions are coordination of current research, strategic
planning, and linking existing researchers to facilitate the information sharing and
coordination across the basic science — technology deployment continuom. This group,
led by the Assistant Secretary of Office of Electricity Delivery and Energy Reliability
(OE), meets regularly and supplements the historic coordination interactions between the
various programs, which has included planning of joint workshops, mutual participation
in peer reviews, cooperation/coordination of SBIR solicitations, and holding of joint
principal investigator meetings. All of these actions ensure a thorough mutual
understanding of the work funded by each Office and drive proper delineation and

separation of research and goals.

The different programs within DOE are coordinated by their individual focuses to ensure

efficiency and avoid duplication. With regard to transportation, the Office of Science
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researches basic science, like the electrochemistry of metal-oxygen reactions as well as
lithium reactions and transport in variety of intercalation compounds. This creates the
critical knowledge base for all of the applied programs. The Office of Energy Efficiency
and Renewable Energy is focusing on making the current technology, the Lithium-Ion
battery, safer, cheaper, and more efficient. ARPA-E is funding projects that seek to make
the Lithium-Ion battery obsolete. These projects are researching new metal-air (Li-Air;
Zn-Air; Al-Alr, etc) battery devices, systems for automeobile market that are ten times

better in cost-performance metrics than today’s Li-ion systems.

This coordination and organization is similar with respect to grid storage. BES creates
the knowledge necessary for grid storage technology research. The Office of Electricity
works to make the grid more efficient, and ARPA-E focuses on transformational

developments in grid-storage technology.



89

QUESTION FROM REPRESENTATIVE HALL

Budget and Spending Priorities

Q2b.

A2b.

Similarly, battery and energy storage RDDD&C is funded through numerous programs
throughout DOE, and the Administration is proposing to create a new batteries hub as
well as increase existing programs.

Pleasc detail all programs and activities within DOE that support battery and energy
storage-related R&D, and detail how the FY 12 budget request would supplement
existing programs.

The Office of Science/Basic Energy Sciences (SC/BES) currently supports fundamental
scientific research on enabling materials pﬂmaﬁiy through the Energy Frontiers Research
Centers (EFRCs). Six of the 46 EFRCs have a strong focus on basic research that will
impact energy storage. The goal for SC/BES research is to develop a scientific
understanding of the physical phenomena that enable energy storage; the research focuses
on developing the scientific knowledge base that will impact a broad spectrum of .
technologies and will enable new innovations and applications, with a 10-20 year

horizon.

The Office of Energy Efficiency and Renewable Energy (EERE) battery R&D is
primarily focused on applied development and demonstration of advanced batteries to

enable electric drive vehicles.

The Office of Electricity Delivery and Energy Reliability (OE) conducts applied research
and field tests focused on lowering the cost and improving the performance of stationary
energy storage technologies for utility-scale applications. Technology areas include

advanced batteries, flow batteries, flywheels, and compressed air energy. Application
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areas involve frequency regulation, ramping conirol, peak shifting, and integration of

variable renewable energy resources.

The Advanced Research Projects Agency-Energy (ARPA-E) conducts high-risk
transformational research on potentially revolutionary energy storage technologies with a
short term time horizon. Research topics are focused by specific solicitations that are
developed in concert with the communit-y to identify areas of opportunity. ARPA-E
battery and energy storage research includes completed solicitations on Batteries for
Electrical Energy Storage in Transportation and Grid-Scale Rampable Intermittent

Dispatchable Storage.

ARPA-E coordinates its technology development efforts with other DOE elements.
ARPA-E solicits input from other DOE elements to develop programs, uses DOE
personnel as reviewers for applications, and consults with other DOE elements regarding

ongoing projects.

ARPA-E’s Batteries for Electrical Energy Storage in Transportation (BEEST) program

seeks to develop a new generation of ultra-high energy density, low-cost battery

technologies for long range plug-in hybrid electric vehicles and electric vehicles (EVs).

The development of high energy, low cost batteries represents the critical barrier to wide-

spread deployment of EVs. If successful, new battery technologies developed under this
. program will give electrified light-duty vehicles the range, performance, lifetime, and

cost required to shift transportation energy from oil to the domestically powered U.S.
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electric gnd ARPA-E’s objective is to fund high-risk, high reward research efforts that

will promote U.S. leadership in this emerging EV battery market.

ARPA-E’s Grid-Scale Rampable Intermittent Dispatchable Storage (GRIDS) program
seeks to develop new technologies that enable widespread use of cost-effective grid-scale
energy storage. While valuable applications for grid-scale storage exist, GRIDS focuses
on technologies that balance the short-duration variability in renewable generation.
Specifically, GRIDS considers two areas: proof-of-concept storage-component projects
focused on validating new, over-the-horizon, electrical energy storage concepts and
advanced system prototypes that address critical shortcomings of existing grid-scale

energy storage technologies.

ARPA-E is also undertaking a novel alternative storage approach in its Electrofuels
program, which seeks to use novel microorganisms to harness chemical or electrical

energy to convert carbon dioxide into liquid fuels.

Also, in its first Funding Opportunity Announcement (FOA), ARPA-E funded a handful
of Direct Solar Fuels projects. Like Electrofuels, the fuels created are forms of energy
storage. In April, ARPA-E announced a new FOA called High Energy Advanced
Thermal Storage (HEATS) which is seeking technologies to store the “waste” heat

created by current energy technologies.
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For FY 2012, DOE will support a balanced battery and energy storage portfolio that
spans from basic research to applied technology development. Included in the request is
$34 million for the Batteries and Energy Storage Energy Innovation Hub to be managed
by SC/BES. The Hub will provide an interdisciplinary, unified research framework for
electrochemical energy storage research, bringing fundamental and applied research
teams together in a single coherent research effort that will accelerate fundamental
understanding, materials discovery, and progress towards commercialization of new
energy storage technologies. The Batteries and Energy Storage Hub will serve as a
source of new understanding of energy storage phenomena. To insure integration within
the broader community, the Hub will be a participant in energy storage principal
investigator meetings across DOE. The Hub will be an interaction, information, and
communication nucleus for the basic and applied battery and energy storage
communities—people and information will flow into it and from it to ensure that the
problems and issues being faced in today’s technologies are understood and to ensure that
Hub research will spur innovation and problem solving broadly. The Hub’s ultimate
technological goals go well beyond currently supported research and include the
development of radically new concepts for producing storage devices from materials that
are abundant with low manufacturing cost, and have high energy densities, long cycle
lifetimes, and high safety and abuse tolerance for a broad range of energy storage

applications.

A proposed increase of $59.8 million within the EERE Vehicle Technologies program in

FY 2012 will be used to support the Battery Readiness Initiative to move mature battery
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technologies closer to market entry by supporting scale-up and pilot production, and by

accelerating the development of advanced battery computer aided engineering tools.

FY 2012 work in OE will support applied research on near-commercial grid storage
technologies and performance testing at the bench and field level, including a new suite
of cost-shared grid-scale demonstration projects. Activities also include studies of used
electric vehicle batteries for possible re-use in stationary community energy storage
systems and development of new methods for identifying new locations for pumped

hydro and large scale compressed air energy storage systems.
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QUESTION FROM REPRESENTATIVE HALL

Budget and Spending Priorities

Q3.  Inorder to allow the Committee to better review and assess relevant program spending,
please provide a list of all active spending on grants, contracts, cooperative agreements,
loan guarantees, cash prizes, and “other transactions™ awards supported by the following
offices; Office of Science, ARPA-E, EERE, Fossil Energy (FE), Electric Delivery and
Energy Reliability (OE), Nuclear Energy (NE), and Loan Guarantee Program (LPO).

A3.  The table below provides details on FY 2010 costing (financial accruals) for the
requested programs across 9 Award Types. DOE and other agencies track funds across
Contracts and Orders, Cooperative Agreement, Discretionary Grant, Formula and Block

Grant, Other, Unavailable, Grant, Guaranteed Loan, and Direct Loan. These award types

are also reported into USASpending.

Through several Acts, including the Energy Policy Act of 2005 (sections 1007 and 1008)
DOE was granted the authority to issue prizes. DOE has several categories of prize
authority that can be issued. DOE does not keep corporate records of prizes, though for
FY11 to date, only the Science program is known to have issued funds for prizes,
including Fermi Awards, Lawrence Awards, and PECASE Awards. Thcey are long-
standing recognition prizes, rather than inducement prizes, and are duly budgeted for witt

program funds.

DOE Cbsling in FY10 by Award Type for Selecf Prografn,é

S U Ba - ARRA Costs:(SK) i gk -+
sC 4,406,517 599,122 5,005,638

Grants 647,610 67,174 714,785
Contracts 3,391,256 505,757 3,897,013
Cooperative Agreements 153,622 26,158 179,779
Loans - -

Other 214,029 32 214,061



ARPA-E
Grants
Contracts
Cooperative Agreements
Loans
Other
EERE
Granis
Confracts
Cooperalive Agreements
Loans
Other
FE
Grants
Contracts
Cooperative Agreements
Loans
Other
OE
Grants
Contracts
Cooperative Agreements
Loans
Other
NE
Grants
Contracts
Cooperative Agreements
Loans
Other
LGPO
Grants
Contracts
Cooperative Agreements
Loans
Other

95

2,570

361

2,209
1,704,589
406,394
895410
260,584
142,200
889,114
4,026
462,626
304,690
17,771
126,521
9,503
78,136
19,794
19,087
1,046,016
17,637
756,084
132,699
139,595
769,387

29,911

75.476

33,856

5,839
25,575

2,442
3,683,250
3,337,851

193,735

96,556

55,107

93,849

2,799

3,242

83,358

4,450
461,353
409,994

11,154
32613

7,591

36,426

6,200
25,575

4,651
5,387,839
3,744,246
1,089,146

357,140
197,308
982,963

6,825

465,869
388,048
122,221
587,873
419,497

88,291

52,407

26,678
1,046,016
17,637
756,084
132,699

139,505
844,957

45,208

96
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QUESTION FROM REPRESENTATIVE HALL

Q4.  Additionally, please provide a breakdown of funding by R&D maturity level for each
DOE Office (examples provided in tables below). For example, in each of years FY 2009
through FY 2012, list historical and anticipated spending for basic research, applied
research, technology development, demonstration, commercialization, and non-RDD&D
activities, such as education and outreach.

Basic Research

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO

Applied Research

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO

Technology Development

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO
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LIVALIUID U ARIURD

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO

Technology Development

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO

Commercialization

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO

Education and Qutreach

DOE Office

FY 2009

FY 2010

FY 2011

FY 2012 request

Science

OE

NE

FE

EERE

ARPA-E

LPO

Due to the breadth and scope of this question, and the level of analysis needed to supply a
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complete answer, response to this question will take additional time. We have currently
undertaken a Department wide data collection and will be forthcoming to the Committee

as this information becomes available.



99

QUESTION FROM REPRESENTATIVE HALL

Budget and Spending Priorities

Q5.

AS.

Please provide the Committee a detailed list, including specific awards and contracts, of
how much money DOE is spending (1) to develop children’s computer games; (2) on
energy efficiency public service announcements and related ads, and; (3) on all energy
related advertising and marketing activities.

ARPA-E has awarded a project to Stanford University to study how people make
decisions about energy. ‘Gamification’ is a growing area in behavioral science. It uses
aspects of traditional games, such as leader boards, achievement levels, user competition,
eic. to make learning a new topic more interactive in fun, Stanford’s research combines
behavioral approaches, product design, computation, and technology to encourage people
to be more energy efficient at home, with a long term goal of reducing average residential
energy use by over 20 percent. One of the sub-projects at Stanford is development and
initial testing of a game in which the user interacts with family members in their home
during the course of a normal day. The user must turn appliances on and off and is
penalized if these appliances run too long. The game interacts with real-world smart

meters, so that a person’s behavior in real life affects their standing in the game.

Below is a list of the Office of Energy Efficiency and Renewable Energy’s (EERE)
Office of Communications and Outreach’s awards and planned awards for public service
ads and materials and exhibits for events for Fiscal Years (FY) 2009-2012. Included in
this list are projects such as the Tinkerbell campaign, where the Department partnered
with Disney to use the Tinkerbell character to promote energy efficiency. The Tinkerbell

campaign promoted energy efficiency and received $24 million in donated media space
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in TV, radio, billboards, and other venues. During the hearing, a question was raised

regarding the Department’s expenditure of funds for the Tinkerbell ad campaign, and an

assertion was made that the Department has been spending large sums on such a

campaign. Disney provided all the creative work at no cost to the government and

provided $100,000 for production and distribution costs. The Department paid about

$93,000 from calendar year 2008 through calendar year 2010 for distribution costs.

|Sub-program or |Award name / FY FY |FY 2011 |FY 2012
activity Contract 2009 | 2010
DOE Office of  |Stanford 0 §50 350 50 |Expenditures for Computer
ARPA-E University Games related to Energy
Efficiency (S in Thousands,
FY10, FY11 and FY12 are
estimates)
DOE Office of  {Ad Council $757.7| $311.2| $1,600.0| $700.0|Expenditures for Public Service
EERE Ads related to Energy Efficiency
($ in Thousands, FY1! and FY12
are estimates)
Sentech/SRA $225.01 $650.01 $600.0f $450.0|Exhibits and materials ($ in
International Thousands, estimates)
To Be Determined $200.0} $200.0|Expenditures for Public Service
Ads related to Energy Efficiency
(3 in Thousands, estimates)
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QUESTION FROM REPRESENTATIVE HALL

Openness and Transparency

Qb6a.

Aba.

President Obama has committed to making his Administration the most open and
transparent in history. In spite of this promise, transparency appears lacking in parts of
DOE. The lack of transparency at EERE in particular is troubling. With billions of
dollars awarded to hundreds if not thousands of entities, transparency is vital.

What steps is DOE taking to increase accountability and provide transparency
throughout the Department? What specific steps within EERE are you taking to

increase transparency?

The Administration is committed to transparency, and EERE has taken numerous steps to
improve communication of how program funds are being used. The EEREs News page

on our web site announces every funding opportunity announcement as well as the

selections for funding that are made (see hup:/apps!.ecre.energy.gov/news).

Additionally, EERE publishes the evaluation criteria and scoring methods for every
solicitation or competition prior to any applicant preparing or submitting their application
(see http://www1 eere.energy.gov/financing). With respect to EERE’s $16.8 billion in
Recovery Act funding, the public can directly access recipient-level information on each
of the more than 3,000 awards that were made, as well as track the weekly financial
status of those funds as they are obligated and outlaid (see

http://www .energy. govirecovery/data.htm).

The recipients of EERE Recovery Act awards also report on the number of jobs that are
funded with Recovery Act dollars each quarter following OMB guidance', and these data

can be found on www.recovery.gov. Further, EERE has fully cooperated with and provided

! http:#lwww.whitehouse.gov/sites/default/files/omb/assets/memoranda_2010/m10-08.pdf
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transparent information on its programs and status of funds to both the DOE Inspector
General (IG) and the Government Accountability Office (GAO). Since the beginning of
the Recovery Act, EERE has been the subject of or featured in approximately 50 IG and
GAO reports. In December 2010, EERE also launched a blog that features key lessons

learned from monitoring our Recovery Act portfolio of projects (see
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QUESTION FROM REPRESENTATIVE HALL

Openness and Transparency

Q6b.

A6b.

President Obama has committed to making his Administration the most open and
transparent in history. In spite of this promise, transparency appears lacking in parts of
DOE. The lack of transparency at EERE in particular is troubling. With billions of
dollars awarded to hundreds if not thousands of entities, transparency is vital.

Will you commit to taking tangible, near-term steps throughout DOE to make
individual award decisions publicly available in a easily navigable format?

The Administration is committed to transparency, and EERE has taken numerous steps to
improve communication of how program funds are being used. EERE’s news page on
our web site announces every funding opportunity announcement as well as the selections

for funding that are made (see http://apps|.cere.energy.gov/news).

Additionally, EERE publishes the evaluation criteria and scoring methods for every
solicitation or competition prior to any applicant preparing or submitting their application
(see http://www1.cere.energy.gov/financing). With respect to EERE’s $16.8 billion in
Recovery Act funding, the public can directly access recipient-level information on each
of the more than 3,000 awards that were made, as well as track the weekly financial
status of those funds as they are obligated and outlaid (see

http://www.energy. gov/recovery/data.htm).

The recipients of EERE Recovery Act awards also report on the number of jobs that are
funded with Recovery Act dollars each quarter following OMB guidance?, and these data
can be found on www.recovery.gov, Further, EERE has fully cooperated with and

provided transparent information on its programs and status of funds to both the DOE

* http://www.whitehouse. gov/sites/default/files/omb/assets/memoranda_2010/m1 0-08.pdf
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Inspector General (IG) and the Government Accountability Office (GAQ). Since the
beginning of the Recovery Act, EERE has been the subject of or featured in
approximately 50 IG and GAO reports. In December 2010, EERE also launched a blog
that features key lessons learned from monitoring our Recovery Act portfolio of

projects (see hup://www.eereblogs.energy.gov/lessonslearned/).
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QUESTION FROM REPRESENTATIVE HALL

DOE Employment

Q7.  Please provide information regarding staffing status and trends throughout DOE R&D
programs, including the number of Schedule C, and SES political appointees as well as
career civil servants and contractors as indicated in the following sample table:

A7.  Schedule C appointees/SES appointees/career civil servants/contractors

FY09 FY10 FY1t FY12
DOE OFFICE APPTTYPE | (9/3012009) | (9/30/2010) | (3/31/2011) | Request

Science Pres Appoint ! 1 1 1
Non Career SES - - - -

Schedule C i 2 1 2

Federal Employee 1,041 1,039 1,020 1,132

Contractor 23510 | Not Available | Not Available | Not Available

*DOE National Labs are contractors

Fossil Energy Pres Appoint i i - !
Non Career SES - 2 2 2

Schedule C - 2 - 2

Federal Employee 816 838 821 839

Contractor 700 1063 817 735

Nuclear Energy Pres Appoint 1 1 B 1
Non Career SES 1 I 1 1

Schedule C - | i 1

Federal Employee 354 351 368 423

Contractor - 16 14 | Not Available

Energy Efficiency Pres Appoint 1 - i i
Non Career SES i i 1 1

Schedule C 4 1 4 4

Federal Employee 554 687 750 818

Contractor 1443 | Not Available | Not Available | Not Available

Electricity Delivery | Pres Appoint - i 1 i
Non Career SES - - - -

Schedule C 1 i 1 1

Federal Employee 71 83 73 88

Contractor - | Not Available | Not Available | Not Available

ARPA-E Pres Appoint I i 1
Non Career SES - - - -

Schedule C - - - -

Federal Employee 3 19 24 38

Contractor 8 39 34 T2
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QUESTION FROM REPRESENTATIVE HALL

DOE Employment

Q8.

AB.

Please provide a listing of all support contractor organizations used for FY2009, FY2010,
and FY2011, and the funding each has received from the Offices of Science, EERE, OE,

NE, FE, ARPA-E, and LPO.

Attached is a list of the contracts that fall within the following Product Service Codes
used in the Federal Procurement Data System. These codes indicate various types of
support services. The list indicates the funding obligated on those contracts from the

Office of Science, EERE, OFE, NE, FE, ARPA-E, and LPO.

Some of the information we are providing in response to your questions is information
that would not be available to a member of the public because it would violate the
privacy rights of individuals not employed by the Federal government. Additionally,
some portions of the information may be similarly protected by other legal considerations

which would preclude its disclosure to members of the public.

The list should therefore be handled accordingly.

B - Special Studies and Analyses - Not R&D

D - Automatic Data Processing and Telecommunication
F - Natural Resources and Conservation

G - Social Services

H - Quality Control, Testing, and Inspection

J - Maintenance, Repair, and Rebuilding of Equipment
K - Modification of Equipment

L - Technical Representative

N - Installation of Equipment

P - Salvage Services

Q - Medical Services

R - Professional, Administrative and Management Support
S - Utilities and Housekeeping Services

T - Photographic, Mapping, Printing, and Publications
U - Education and Training

V - Transportation, Travel and Relocation
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QUESTION FROM REPRESENTATIVE HALL

DOE Employment

Q9.

A9,

Please provide a list of ARPA-E employee and contractor salaries (without individual
names) and a description of how ARPA-E has used its special hiring authority to meet
staffing needs.

ARPA-E has used its special hiring authority to quickly hire scientific, engineering, and
professional personnel pursuant to its statute. ARPA-E has used this authority to hire

eleven people, including scientists and engineers, to serve limited terms as Program

Directors and Fellows.

Regarding ARPA-E employee salaries, because of the small number of federal staff at
ARPA-E we believe that if individual salaries are listed, even without names, one would
be able to deduce the salaries of individual people. The Committee can be assured that
no one at ARPA-E is earning more than the maximum amount allowed by law. In
addition to the eleven people hired under the special authority referred to in the first
paragraph, ARPA-E has ten employees hired under the General Schedule and our
Director who is presidentially appointed and Senate confirmed. We would be happy to

provide this information in another forum.

Regarding the contractor salaries, the requested information is proprietary and could not
be publicly disclosed without adversely impacting the competitive position of the firm

that is providing support services to ARPA-E.
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QUESTION FROM REPRESENTATIVE HALL

ARPA-E

Q10a.

AlQa.

The 2007 law authorizing ARPA-E sets clear boundaries on the type of R&D that slhou.ld
be funded-explicitly directing ARPA-E to fund "areas that industry by itself is not likely
to undertake because of technical or financial uncertainty.”

Do you support this basic principle to limit taxpayer funding to technology areas that
industry is not pursuing?

ARPA-E supports its statutory mission to accelerate “transformational technological
advances in areas that industry by itself is not likely to undertake because of technical
and financial uncertainty.” ARPA-E is careful to not fund any specific and discrete
technical idea that had previously received money from industry. ARPA-E sets market-
based cost and performance metrics in technology areas that if met would displace the
prevailing technology. ARPA-E is technology agnostic and selects among competing
new technologies based upon their potential to meet our cost and performance metrics.
ARPA-E seeks to create competition between performers. We expect that many of the
projects will fail, but of those that are successful in the research phase the market must
dictate which projects will ultimately succeed. In that sense, ARPA-E does not pick

winners - we set the metrics, create the competition, and let the market pick the winners.
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QUESTION FROM REPRESENTATIVE HALL

ARPA-E

QI0b.

A10b.

The 2007 law authorizing ARPA-E sets clear boundaries on the type of R&D that should
be funded-explicitly directing ARPA-E to fund "areas that industry by itself is not likely
to undertake because of technical or financial uncertainty.”

Are you concerned that DOE spending on industry projects may simply supplant or even
crowd out private investment? How does the Department assess and evaluate relevant
private sector investment when considering applicant proposals for R&D funding?

At ARPA-E, we seek to make investments in transformational energy technologies that
private sector investors are not likely to fund at their present stage of development.
ARPA-E investments have both high technical risk and high market risk. Private capital
generally undertakes projects with minimal technical risk. It is extremely rare for private
capital to finance projects that have high technical risk and high market risk. As such,

ARPA-E does not fund specific and discrete technical ideas that have previously received

private sector funding.

ARPA-E continually assesses private sector investment in specific fields and technology
areas by meeting and communicating regularly with venture capitalists and other private
investors to get a sense of their appetite for risk and the types of projects they are funding
and not funding. In addition, ARPA-E hires Program Directors with backgrounds in
science and business in order to make more precise determinations of the types of high
risk projects that are appropriate for ARPA-E to fund. This expertise, along with the
ongoing assessments, is used to make evaluations and inform decisions in regard to

applicant proposals.
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1366 Technologies in Massachusetts exemplifies the role that ARPA-E plays. 1366
Technologies secks to drive down the cost of electricity generated from sunlight using
photovoltaics. However, 1366 Technologies was unable to draw the necessary
investment from the private sector community to perform the early-stage research to test
this idea. Five years ago, an idea like this would likely have been left on the drawing
board by the private sector because of the high risk. However, using ARPA-E’s financial
support, 1366 Technologies is developing a wafer manufacturing process that plucks
wafers directly from molten silicon and, if successful, could cut the cost of installed
photovoltaic systems in half and reduce wafer capital costs by 90 percent. 1366
Technologies was able to leverage a 34 million investment from ARPA-E along with
$6.5M from the DOE Solar Program to secure an additional $33.4 million from investors

and interested customers.

1366 Technologies is just one example of ARPA-E catalyzing the private sector to invest
in technologies that, without ARPA-E’s contribution, would likely have been considered
too risky. Six projects funded by ARPA-E, at a level of $24 million in 2010, have
received over $100 million in private sector follow-on funding. Overall, ARPA-E
projects have garnered over $260 million in such follow-on funding. ARPA-E’s initial
funding was used to address technical barriers, and ARPA-E uses the expertise of its
staff, and the access it has to the full technical expertise of the Department and its labs to

carry out technical vetting of high risk technology ideas.
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ARPA-E also invests in the development of enabling technologies (e.g., electric grid-
scale energy storage, power electronics) that are not attractive for private capital as they

are not suitable for a quick return on investment.



112

QUESTION FROM REPRESENTATIVE HALL
ARPA-E
Q10c. The 2007 law authorizing ARPA-E sets clear boundaries on the type of R&D that should
be funded-explicitly directing ARPA-E to fund "areas that industry by itself is not likely

to undertake because of technical or financial uncertainty.”

What safeguards and criteria are in place to ensure DOE funding only is disbursed to
projects not already being pursued by the private sector?

AlQc. The safeguards and criteria in place to ensure DOE funding is only disbursed to projects
not already being pursued by the private sector include: the nature of the projects ARPA-
E funds, the type of Program Directors recruited, ARPA-E’s rigorous program

development process, and mandatory disclosure requirements for applicants.

IMPACT _‘BREAKTHRGUGH TECHNOLOGY ‘

If successful, project could have: :
« Highimpact on ARPA-E
mission areas :
» Large commercial application

T

ADD!T!ONALITY :

e D‘fﬁcmt to move forward
wsthout RPA-E funding

.+ Butable to _attract cast_sﬁa

PEOPLE
_* Best-in-tlass people
. Teams w:th both sc:entlsts and
engmeers
. Brmgs new people, talent and skill
sets to energy R&D

. tha ready béing‘researcﬁed
. or funded hy othérs

At ARPA-E, we seek to choose projects that make investments in early-stage,
transformational energy technologies and have both high technical risk and high market
risk. Private capital generally undertakes projects with minimal technical risk. It is

extremely rare for private capital to finance projects that have high technical risk and
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high market risk.

ARPA-E hires Program Directors with a background in science and industry in order to
make more precise determinations of the types of high risk projects that are appropriate

for ARPA-E to fund.

ARPA-E has a rigorous program development process. Before announcing a program,
ARPA-E undertakes a comprehensive process to ensure that it is locating a “white space”
that is not being addressed by the private sector. ARPA-E technical staff review existing
literature to identify potential program areas. From here, ARPA-E technical staff
undertake “deep dive” research into specific potential program areas to determine the
current state of the art, the main players in this space, the major technology challenges,
and, most critically, whether there is significant technology white space for a high-impact
ARPA-E program. From there, ARPA-E will hold a workshop, bringing in the relevént
players from industry, academia, and government to further refine concepts for potential
programs. Program Directors connect with the business world and lead a competitive,

thorough review process to fund projects not being funded by the private sector.

In addition, each applicant for ARPA-E funding must fully disclose all sources of funding
(past, current, or pending) for all potentially related or identical projects. Once the award
is issued, recipients are required to fully disclose any additional funding that it receives
from any public or private source. This ensures transparency and enables ARPA-E to

make appropriate funding determinations.
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ARPA-E

Q10d.

Al0d.

QUESTION FROM REPRESENTATIVE HALL
The 2007 law authorizing ARPA-E sets clear boundaries on the type of R&D that should
be funded-explicitly directing ARPA-E to fund "areas that industry by itself is not likely
to undertake because of technical or financial uncertainty.”
Recent ARPA-E efforts have called attention to highly-qualified applicants that did not
receive ARPA-E awards. Please detail the results of DOE efforts through the ARPA-E
summit and other means to encourage these applicants to receive private investment or
other governmental support.

ARPA-E is committed to doing all it can to see promising technologies succeed, whether

they are funded by ARPA-E, or not.

ARPA-E has published a list of “encouraged applicants” on its website, along with
information about their technologies. “Encouraged applicants” are highly-qualified,
promising applications that did not receive ARPA-E awards. (This is an “opt-in” list, so
“encouraged applicants” are only listed if they consented to participate.) Through this
list, ARPA-E intends to facilitate communication between “encouraged applicants” and
potential investors, partners, and customers and accelerate technology development.
“Encouraged applicants” also have the option to place an electronic badge on their
websites indicating that they are an “encouraged applicant” to an ARPA-E funding
opportunity, which provides some measure of third-party validation of their technological

efforts.

ARPA-E invites “encouraged applicants” to participate in meetings with recipients,
program reviews, and other events in order to facilitate the exchange of technical

information and spur new collaborations and partnerships. ARPA-E’s “encouraged
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applicants” are invited to participate in upcoming workshops, as well as to come to

Washington to meet with ARPA-E personnel.

ARPA-E invited all of these “encouraged applicants” to join with ARPA-E recipients in
showcasing their advanced energy technologies at the ARPA-E Energy Innovation
Summits in 2010 and 2011. Nearly 1,700 people attended the 2010 Summit and
approximately 2,100 people attended the 2011 Summit, including hundreds of venture
capitalists and other private investors. Investors are especially interested in ARPA-E
recipients and “encouraged applicants” because of the rigor of ARPA-E’s scientific merit
review process. Approximately 50 “encouraged applicants” showcased their
technologies at the 2011 Summit. Approximately two-thirds of the companies
showcasing their technologies, including many of the “encouraged applicants,” benefited
from one-on-one meetings with investors and industry. ARPA-E recognizes that private
capital is absolutely necessary to ensure commercialization of these early-stage
technologies, and it continues to strengthen the relationship with the private investment

community by publicly showcasing our investments and non-investments.
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QUESTION FROM REPRESENTATIVE HALL
What ARPA-E projects awarded funding have contracts under "other transactions”
authority? What concessions did ARPA-E make for those projects and what did
ARPA-E receive in return for those concessions?
The U.S. Department of Energy (DOE) first received “other transactions™ authority in the
Energy Policy Act of 2005 (EPACT 2005). As required by EPACT 2005, DOE
developed and issued final regulations to implement other transactions authority before
using the authority. These regulations are codified at 10 C.F.R. Part 603. Furthermore,
DOE issued supplemental guidance and developed and presented training on how to use
the other transactions authority to DOE legal, procurement, and program office officials.
DOE decided to implement other transactions authority by using a special type of
financial assistance instrument, called Technology Investment Agreements (T1As). In
addition, DOE developed a training course on how to use this new type of agreement and
presented the course at headquarters and field locations where TIAs were most likely to
be used. The Government Accountability Office reviewed DOE’s TIA regulations in
2008, and concluded that “the controls DOE put into place aver the use of its other
transactions authority appear to be adequate, assuming that DOE continues to effectively
implement the safeguards and to incorporate lessons learned as the department negotiates
future agreements.” GAOQO, Department of Energy: Implementation and Use of Other

Transactions Authority Provided in the Energy Policy Act of 2005 (June 6, 2008).

ARPA-E worked closely with DOE procurement and intellectual property counsel to
negotiate three TIAs under the first ARPA-E funding opportunity. In each case, ARPA-E

obtained a greater cost share commitment by the recipient (50% of the total project cost
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compared to the 20% minimum required by EPACT 2005 for R&D project). For each
TIA, the only standard provisions that were modified were intellectual property
provisions. These modifications were made to ensure the further development,

deployment, and commercialization of the resulting technologies.

Under a standard grant or cooperative agreement, the recipient may elect to retain title to
its “subject inventions” (i.e., inventions conceived or first actually reduced to practice
under the award), but the government retains certain rights in those inventions, Two
principal rights are: (1) a government license, and (2) “march-in” rights. The
government license is a royalty-free, nonexclusive license to practice, or have practiced
on behalf of the United States, subject inventions. Through “march-in rights,” the
Federal Government may require the recipient to grant a license to third parties for the
use of a subject invention when the recipient has not taken effective steps to

commercialize the technology within a reasonable time.

ARPA-E negotiated two TIAs with small businesses that were concerned about the
potentially adverse impact of the government license and march-in rights on their ability
to attract additional capital to commercialize the ARPA-E-funded technologies. In order
to ensure the commercialization of these technologies, ARPA-E negotiated an option in
these two TIAs by which the small businesses could repay, with interest, ARPA-E’s
investment. Once the investment (with interest) was repaid, the government license and
march-in rights would expire. In ARPA-E’s view, if a company is willing to repay the

initial government investment with interest, then that company has a concrete and
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demonstrable commitment to commercialize the technology in the United States.

One of the small businesses also requested a procedural modification to the U.S.
Competitiveness clause, which requires the recipient (and its assignees and licensees) to
manufacture subject inventions in the United States for any use or sale in the United
States. All recipients are allowed to request a waiver of this requirement, but there is no
established timeframe for ARPA-E/DOE to render a decision on such requests.

ARPA-E/DOE agreed to render a decision within 90 days.

The third TIA recipient was concerned about protecting intellectual property that was
developed at substantial private expense. The recipient was concerned that some of its
intellectual property, though conceived before the ARPA-E award, would be “first
actually reduced to practice” under its award, thus causing the technology to become a

“subject invention” and the reserved government IP rights to apply to these technologies.

If not given the opportunity to negotiate government rights of a different scope, the
recipient stated that it would not participate in the project. ARPA-E determined that the
technology was unique and promised, if successful, a transformative advance in

renewable energy.

After negotiation, ARPA-E/DOE agreed that the march-in rights, government license,
and U.S. Competitiveness provisions would apply only to inventions conceived in the

performance of the ARPA-E award that fell within the project scope, but not to
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inventions that were conceived prior to the ARPA-E award.
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QUESTION FROM REPRESENTATIVE HALL

ARPA-E

Ql12a.

Al2a.

The preface of ARPA-E’s FY 2012 budget request states: “The Advanced Research
Projects Agency — Energy (ARPA-E) is devoted exclusively to funding specific high-risk,
high payoff, game-changing research and development projects to meet the nation’s long-
term energy challenges.”’

Does this imply that DOE’s Office Science Basic Energy Sciences and applied
technology programs are not “funding specific high-risk, high payoff, game-changing
research and development projects to meet the nation’s long-term energy challenges™?
As stated in the preface of the Office of Science, Basic Energy Sciences (BES) FY 2012
budget request: “The mission of the BES program is to support fundamental research to
understand, predict, and ultimately control matter and energy at the electronic, atomic,
and molecular levels to provide the foundations for new energy technologies and to
support DOE missions in energy, environment, and national security.” BES funds
fundamental basic scientific research that lays the foundation for advancements in energy
technologies. BES plays a critical role within the Department of Energy because it is
difficult to predict what scientific breakthroughs may lead to transformative energy
technologies, but those breakthroughs when they occur have the potential to be

significant. As such, it is therefore prudent to invest broadly in the fundamental science

that underpins existing or potential energy technologies.

' “ARPA-E’s Fiscal Year 2012 Congressional Justification,” p.2 (http://arpa-

.gov/LinkClick.aspxileticket=otZens } luj | %3d&tabid=184. P.2)
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QUESTION FROM REPRESENTATIVE HALL

ARPA-E

QI2b.

Al2b.

The preface of ARPA-E’s FY 2012 budget request states: “The Advanced Research
Projects Agency — Energy (ARPA-E) is devoted exclusively to funding specific high-risk,
high payoff, game-changing research and development projects to meet the nation’s long-
term energy challenges.”

Please explain the differences between the types of projects ARPA-E funds and those
funded by the Office Science Basic Energy Sciences and applied technology programs.

BES funds fundamental scientific research that lays the foundation for advancements in
energy technologies. ARPA-E takes novel ideas, many of which emerge from
fundamental research, and supports their rapid development toward commercially viable
energy technologies. For BES, the prime metric is knowledge generation and BES
projects that continue to be scientifically productive, as confirmed by rigorous merit

review, can last for many years.

ARPA-E has a fundamentally different mission and function than other Department of
Energy programs. As directed by its statute, ARPA-E has a unique focus within the
Department of Energy on “long-term, high-risk programs to overcome long-term and
high-risk technological barriers to the development of energy technologies.” ARPA-E
draws on the basic scientific research done by BES to identify transformational energy
technologies that have high technical and market risks, and funds projects where short-
term R&D effort could deliver game-changing results. ARPA-E does not fund proposals
that are deemed to have low transformational value, meaning incremental improvements
on existing technology. For example, an ARPA-E project is converting an aluminum
manufacturing process into a liquid metal battery for grid-level electricity storage — this

approach is too application-oriented for the Office of Science and perhaps too high risk
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for DOE’s applied energy offices. This is the “white-space” in which ARPA-E operates.
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QUESTION FROM REPRESENTATIVE HALL

Gas Prices

Ql3a.

Al3a.

According to historical records from the Energy Information Agency, the price of a
gallon reached its highest price ever in the month of February.

The FY 12 budget proposal increases taxes on oil and natural gas producers by roughly
$3.6 billion. Do you agree that additional costs imposed on industry through higher taxes
will further drive up gas prices and be passed through to consumers?
While there is no silver bullet to address rising gas prices in the short term, there are steps
we can take to ensure the American people don’t fall victim to skyrocketing gas prices
over the long term. One of those steps is to eliminate unwarranted tax breaks to the oil
and gas industry and invest that revenue into clean energy to reduce our dependence on
foreign oil. Our outdated tax laws currently provide the oil and gas industry more than
$4 billion per year in these subsidies, even though oil prices are high and the industry is
projected to report outsized profits this quarter. In fact, in the past CEQ’s of the major oil
companies made it clear that high oil prices provide more than enough profit motive to
invest in domestic exploration and production without special tax breaks. As we work
together to reduce our deficits, we simply can’t afford these wasteful subsidies, and that

is why the Administration proposed to eliminate them in the FY 11 and FY 12 budgets.
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QUESTION FROM REPRESENTATIVE HALL

Gas Prices

Q13b.

A13b.

According to historical records from the Energy Information Agency, the price of a
gallon reached its highest price ever in the month of February.

What will be the economic impact on the American people and the overall economy if
gas prices continue to rise?

Rising prices at the pump affect everybody, which is why we need to make ourselves
more secure and control our energy future by harnessing all of the resources that we have
available and embracing a diverse energy portfolio. When President Obama took office,
America imported 11 million barrels of oil a day. He has pledged that by a little more
than a decade from now, we will have cut that by one-third, and put forward a plan to
secure America’s energy future by producing more oil at home and reducing our
dependence on oil by leveraging cleaner, alternative fuels and greater efficiency. The

Administration’s Blueprint for a Secure Energy Future outlines the comprehensive

national energy policy that this Administration has pursued since day one, and which we
will build upon to secure our energy future. It includes a comprehensive program to
develop and secure our energy supplies, provide consumers with choices to reduce costs

and save energy, and to innovate new and cleaner energy technology.

While there is no silver bullet to address rising gas prices in the short term, there are steps
we can take to ensure the American people don’t fall victim to skyrocketing gas prices
over the long term. One of those steps is to eliminate unwarranted tax breaks to the oil
and gas industry and invest that revenue into clean energy to reduce our dependence on

foreign oil. Our outdated tax laws currently provide the oil and gas industry more than
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$4 billion per year in these subsidies, even though oil prices are high and the industry is
projected to report outsized profits this quarter. In fact, in the past CEO’s of the major oil
companies made it clear that high oil prices provide more than enough profit motive to
invest in domestic exploration and production without special tax breaks. As we work
together to reduce our deficits, we simply can’t afford these wasteful subsidies, and that

is why the Administration proposed to eliminate them in the FY11 and FY 12 budgets.
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QUESTION FROM REPRESENTATIVE HALL

Gas Prices

QIl3c.

Al3c.

According to historical records from the Energy Information Agency, the price of a
gallon reached its highest price ever in the month of February.

What specific actions are you taking to help alleviate these rising gas prices with respect
to advancing domestic supply and production capabilities?

Rising prices at the pump affect everybody, which is why we need to make ourselves
more secure and control our energy future by harnessing all of the resources that we have
available and embracing a diverse energy portfolio. When President Obama took office,
America imported 11 million barrels of oil a day. He has pledged that by a little more
than a decade from now, we will have cut that by one-third, and put forward a plan to
secure America’s energy future by producing more oil at home and reducing our
dependence on oil by leveraging cleaner, alternative fuels and greater efficiency. The

Administration’s Blueprint for a Secure Energy Future outlines the comprehensive

national energy policy that this Administration has pursued since day one, and which we
will build upon to secure our energy future. It includes a comprehensive program to
develop and secure our energy supplies, provide consumers with choices to reduce costs

and save energy, and to innovate new and cleaner energy technology.

America’s public lands and Federal waters provide resources that are critical to the
nation’s energy security. To encourage robust exploration and development of the
nation’s resources, the Administration has offered millions of acres of public land and
Federal waters for oil and gas leasing over the last two years. Oil production from the

Outer Continental Shelf increased more than a third - from 446 million barrels in 2008 to
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more than 600 million barrels of estimated production in 2010. Responsible oil
production from onshore public lands also increased over the past year — from 109
million barrels in 2009 to 114 million barrels in 2010. These increases are occurring at
the same time that oil imports are decreasing; for the first time in a decade, imports

accounted for less than half of what we consumed.
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QUESTION FROM REPRESENTATIVE HALL

Nuclear Energy R&D

Ql4.

Al4.

As you know, the Blue Ribbon Commission recommendations do not carry the weight
of law and will likely require Congress to amend the nuclear Waste Policy Act to
implement the recommendations. Given your repeated reliance on the Commission to
justify DOE's closure of Yucca Mountain, how does DOE plan to implement the
recommendations in the absence of Congressional action?
The Blue Ribbon Commission is set to deliver its interim report in July 2011, but will
not finish its final report until January 2012. Some of the Commission’s
recommendations may not require Congressional action. For example,
recommendations on used fuel disposition R&D could be incorporated into DOE
research programs if deemed appropriate. Other recommendations could potentially
require changes to the Nuclear Waste Policy Act, but DOE has no advance knowledge

of what the Commission will recommend. The Administration will carefully consider

all of the recommendations of the Commission.
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QUESTION FROM REPRESENTATIVE HALL

Nuclear Energy R&D

QI15.  The DOE FY12 budget request significantly cuts the NGNP project budget. The
Energy Policy Act of 2005 sets a target date for completion of the project as September
30, 2021. Is that date still possible under the current and requested Department

budgets?

AlS5.  The FY 2012 request for the NGNP project maintains essential research and
development (R&D) activities. A Secretarial decision on the future of this project is
planned for the fourth quarter of FY 2011. Future funding needs and schedules for
R&D, design, licensing and construction will be determined through standard planning

and budget development processes and will be outlined in future Budget requests.
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QUESTION FROM REPRESENTATIVE HALL

Nuclear Energy R&D

Q16.  What is DOE’s current plan for an NGNP public/private partnership? What is the
status of that plan?

A16.  The Department of Energy has completed a market research survey that asked
respondents for feedback on a number of aspects of the terms and conditions of various
potential federal contracting mechanisms. The results of this survey are being factored
into a draft solicitation for forming a cost-shared public-private partnership for the
design, licensing and construction of the Next Generation Nuclear Plant (NGNP)
Demonstration Project. As stated in the Budget, a Secretarial decision on the future of
the NGNP project is planned for the fourth quarter of FY 2011 and will consider
technical, financial performance, and other issues in determining the appropriate next
steps, including whether to proceed further on the project. FY 2012 funding will be
used to continue ongoing important fuels, materials and thermohydraulic modeling
research and development. Future funding needs will be determined through standard
planning and budget development processes and will be outlined in future Budget

requests.
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For integrated gasification combined cycle (IGCC) plants equipped with CCS, the COE
increases by 35 percent compared to current IGCC plants without CCS. DOE R&D is
focused on developing new technologies that achieve 90 percent CO, capture at no more

than a 10 percent increase in LCOE.
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QUESTION FROM REPRESENTATIVE HALL

Increased Electricity Costs from Carbon Capture and Sequestration

Q17.

A17.

As the President noted in his State of the Union, his 80 percent clean energy goal would
require deployment of clean coal technology — more precisely, carbon capture and
sequestration (CCS) systerns on coal-fired power plants. According to the Department of
Energy’s recently released CCS Roadmap, the Administration’s goal is to reduce CCS
energy usage to be 30 percent higher than conventional coal-fired power plants.
[http://www.netl.doe.gov/technologies/carbon_seq/refshelf/CCSRoadmap.pdf]

What is the expected cost premium for electricity produced by a CCS plant compared to
traditional coal-fired power plants?

While the Administration’s CES proposal would enable coal with CCS to count as a

clean energy source, it would not require the deployment of CCS or any other specific
clean energy technology. Rather, the CES is a flexible approach that taps American
ingenuity and innovation. The CES sets a target for the share of electricity from clean
energy sources, while allowing businesses and entrepreneurs to figure out the best way

to meet it.

One of the Department of Energy’s goals is to drive innovation in clean coal technologies
in order to use this resource more cleanly while minimizing additional costs. For
supercritical pulverized coal (SCPC) plants equipped with carbon capture and
sequestration (CCS), the levelized cost of electricity (COEL) will increase between 60
percent and 80 percent compared to current SCPC plants without CCS. DOE research
and development (R&D) is focused on developing new post-combustion and oxy-
combustion technologies that achieve 90 percent CO; capture at no more than a 35

percent increase in LCOE.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Ql8a.

AlBa.

The recently released Economic Report of the President (ERP) states that “the
Administration is proposing a Clean Energy Standard (CES) that would require electric
utilities to obtain an increasing share of delivered electricity from clean sources—starting
at the current level of 40 percent and doubling over the next 25 years,” where “clean
energy sources” are “defined broadly to include renewables and nuclear power as well as
partial credit for fossil fuels with carbon capture and sequestration [CCS] and efficient
natural gas.”

What is the “partial credit for fossil fuels with carbon capture and sequestration and
efficient natural gas” - 75 percent, 50 percent, some other percentage?

The Administration has put forward a broad framework that sets out a number of
principles for the design of a CES. These include awarding partial credit for efficient
natural gas generation, without specifying that credit precisely. The Administration is

committed to working with Congress on such details as legislation is developed.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

QI8b.

Al8b.

The recently released Economic Report of the President (ERP) states that “the
Administration is proposing a Clean Energy Standard (CES) that would require electric
utilities to obtain an increasing share of delivered electricity from clean sources—starting
at the current level of 40 percent and doubling over the next 25 years,” where “clean
energy sources” are “defined broadly to include renewables and nuclear power as well as
partial credit for fossil fuels with carbon capture and sequestration [CCS] and efficient
natural gas.”

What is the basis for such a “partial credit™?

The Administration has put forward a broad framework for the design of a CES that
proposes partial crediting for efficient natural gas, as well as fossil fuel plants with CCS,
but does not specify a level of partial crediting for either technology. In general, partial
crediting is a means of accounting for differences in the emissions produced by various
categories of technologies and fuels for electricity generation. The Administration is

committed to working with Congress on details such as crediting under a Clean Energy

Standard as legislation is developed.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Q19a.

Al9a.

The recently released Energy Information Administration (EIA) Annual Energy Outlook
2011 projects that U.S. net electricity generation in 2035 will be about 69 percent fossil
(43 percent coal, 25 percent natural gas, and 1 percent petroleum), 17 percent nuclear and
14 percent renewable—only a modest change from the 2009 percentages, and far from
the President’s 80 percent goal.

So the DOE energy industry experts are predicting that we will still be heavily reliant on
fossil fuels for electricity in 2035. How would this projection change if the President’s
Clean Energy Standard were adopted? In other words, what is the Administration’s 2035
projection of the U.S. net electricity generation mix? How much nuclear? How much
renewable? How much fossil fuels with CCS?

The Administration has not endorsed a preferred technology mix in 2035, and the CES
would not dictate any particular outcome. The proposed CES sets a target for the share
of electricity from clean energy in 2035, and then allows businesses and entrepreneurs to
figure out the best way to meet it. Since clean energy is defined very broadly to include
renewables, nuclear power, efficient natural gas, and coal or natural gas with carbon
capture and storage, a very large number of possible technology mixes are possible. This

is a flexible approach that taps American ingenuity and innovation ~ and channels it toward a

clean energy future.



136

QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Q19b.

Al9b.

The recently released Energy Information Administration (EIA) Annual Energy Outlook
2011 projects that U.S. net electricity generation in 2035 will be about 69 percent fossil
(43 percent coal, 25 percent natural gas, and I percent petroleum), 17 percent nuclear and
14 percent renewable—only a modest change from the 2009 percentages, and far from
the President’s 80 percent goal.

Has the Administration costed this out, and if not, why not? If so, what is this going to
cost from now to 2035—over and above the EIA Reference Case Scenario—and what
will be the increase in electricity prices?

The Administration has put forward an ambitious but achievable goal of producing 80%
of our electricity from clean sources by 2035 through a Clean Energy Standard (CES).
The framework put forward by the Administration includes broad principles, but many
details remain to be filled in as the legislative process move forward. As a result, there is
not a cost estimate of the Administration’s CES proposal at this time. Generally, changes
in future electricity prices will depend on a variety of factors, some related to policy
design and some related to other factors, like consumption and natural gas supply. The
inherent flexibility of the CES proposal helps to minimize the cost of meeting the targets.

In addition, the President has indicated that this policy should be paired with

complementary energy efficiency provisions to lower consumer bills even further.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Q20a.

A20a.

The recently released Economic Report of the President (ERP) also states that under the
Administration’s proposed Federal Clean Energy Standard, “Electricity generators would
receive credits for each megawatt-hour of clean energy generated; utilities with more
credits than needed to meet the standard could sell the credits to other utilities or bank
them for future use.”

Under the Administration’s proposed Federal Clean Energy Standard, wouldn’t the
Federal Government essentially set a cap on the amount of fossil fuel energy that can be
used to generate electricity?

No. The Clean Energy Standard does not set a cap on the amount of fossil fuels that can
be used to generate electricity. Rather, the CES defines clean energy broadly to include
efficient natural gas, and coal with carbon capture and sequestration. These fuels and
technologies will compete on a level playing field with other forms of clean energy, like
wind and solar. The CES is a flexible approach that taps American ingenuity and
innovation. The CES sets an annual target for the share of electricity from clean energy

sources, while allowing businesses and entrepreneurs to figure out the best way to meet

it.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Q20b.

A20b.

The recently released Economic Report of the President (ERP) also states that under the
Administration’s proposed Federal Clean Energy Standard, “Electricity generators would
receive credits for each megawatt-hour of clean energy generated; utilities with more
credits than needed to meet the standard could sell the credits to other utilities or bank
them for future use.”

Is it correct to say that if utilities that use lots of coal, such as those in the Southeastern
U.S. or Midwest, then those utilities would have to buy clean energy credits to meet the
cap?

As noted in the previous answer, the Clean Energy Standard would not impose a “cap” of
any kind. Nor would any utility have to buy clean energy credits to meet the standard.
Any utility would be free to meet its target by adjusting its own generation portfolio. For
example, coal-fired units could be equipped with carbon capture and storage technology
to generate clean energy credits. As noted above, the CES does not require utilities to
deploy any particular technologies or to follow any particular strategy for compliance.

Rather, it sets a target for the share of electricity from clean energy sources, while

allowing businesses and entrepreneurs to figure out the best way to meet it.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Q20c.

A20c.

The recently released Economic Report of the President (ERP) also states that under the
Administration’s proposed Federal Clean Energy Standard, “Electricity generators would
receive credits for each megawatt-hour of clean energy generated; utilities with more
credits than needed to meet the standard could sell the credits to other utilities or bank
them for future use.”

Is it correct to say that such utilities would have to buy clean energy credits to meet the
cap and would pass the costs of these credits to their consumers, thereby raising their
electricity rates?

As noted in the previous answer, the Clean Energy Standard would not impose a “cap” of
any kind. Nor would any utility have to buy clean energy credits to meet the standard.
Any utility would be free to meet its target by adjusting its own generation portfolio. In
addition, if the utility generated excess credits in early years, it could hold those credits

for use in later years. These are examples of flexibility mechanisms being considered

that complement -- and generally reduce the need for -- credit exchange between utilities.
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QUESTION FROM REPRESENTATIVE HALL

Clean Energy Standard

Q20d. The recently released Economic Report of the President (ERP) also states that under the
Administration’s proposed Federal Clean Energy Standard, “Electricity generators would
receive credits for each megawatt-hour of clean energy generated; utilities with more
credits than needed to meet the standard could sell the credits to other utilities or bank
them for future use.”

And by steadily ratcheting up the clean energy standard, wouldn’t the Government be
tightening the cap on fossil fuel energy, steadily raising the prices of clean energy credits,
which would also be passed on to the customers of fossil fuel-dependent utilities—and
steadily raise their electricity bills?

A20d. The Clean Energy Standard does not set a cap on the amount of fossil fuels that can be
used to generate electricity. Rather, the CES defines clean energy broadly to include
efficient natural gas, and coal or natural gas with carbon capture and sequestration, along
with renewables and nuclear power. The CES sets a target for the share of electricity from

these clean energy sources, while allowing businesses and entrepreneurs to figure out the best

way to meet it. This is a flexible approach that taps American ingenuity and innovation.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q21a.

A2la.

The Nuclear Energy Loan Guarantee program—authorized in EPACT 2005—has only
supported construction of one new plant. Constellation Energy recently chose to back out
of a loan guarantee due to unfavorable financial terms pushed by the Administration.

Given the importance of nuclear energy to meeting future energy demand, what are you
doing to ensure future projects don’t meet the same fate as earlier proposals?

First of all, as you mention, the Loan Guarantee Program was created in 2005 and funded
in 2008, yet had not issued a single loan until this Administration. Under the leadership
of President Obama and Secretary Chu, the Loan Guarantee Program has committed
nearly $28 billion in total government supported financing, including capitalized interest
to support more than 25 clean energy projects, including construction of the first new
American nuclear reactors in more than three decades, a front-end uranium enrichment

project, and solar, geothermal, and wind projects from Oregon to Maine.

DOE remains committed to supporting transformative and safe nuclear power projects
through Title XVII loan guarantees, and we continue to work diligently on all projects
currently active in our pipeline, including the one referenced in your question.

DOE is required by statute to ensure that the loan guarantees it provides have a
“reasonable prospect of repayment.” We take this obligation seriously, and the financial
terms we require of our borrowers are designed to ensure that taxpayer funds are

appropriately protected.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q21b.

A2lb.

The Nuclear Energy Loan Guarantee program—authorized in EPACT 2005-—has only
supported construction of one new plant. Constellation Energy recently chose to back out
of a loan guarantee due to unfavorable financial terms pushed by the Administration.

Please describe in detail DOE’s input into the development of the credit subsidy cost.
What changes to OMB’s formula for the credit subsidy would you suggest?

For each transaction, DOE estimates the credit subsidy cost, and OMB must review and
approve such estimates. DOE’s estimate is developed using a cornplex model approved
by OMB in 2008. While the model has many inputs, two of the principal inputs are
DOE’s assessment of the project’s risk of default and potential recoveries in the event of
default. These estimates reflect all available information related to the project, including,

where appropriate, technical, legal, and market analyses by independent entities.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q21c. The Nuclear Energy Loan Guarantee program—authorized in EPACT 2005—has only
supported construction of one new plant. Constellation Energy recently chose to back out
of a loan guarantee due to unfavorable financial terms pushed by the Administration.
Please provide the model, methodology, and underlying assumptions which determine the
financial terms for all loan guarantees awarded under both Sections 1703 and 1705
programs.

A21c. LPO’s underwriting process is based on the best practices of other U.S. government
programs, and is similar to — and in some cases more comprehensive than — the
underwriting that a private sector lender would do for similar projects. The terms of our
loan guarantees depend on the specifics of the various projects — each of which is unique.
There is no one approach or set of assumptions that determine the terms for all of our

loan guarantees - which encompass an array of technologies, project types, and financial

structures.
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QUESTION FROM REPRESENTATIVE HALL
Loan Guarantees
Q22.  What is the status of the Executive Branch initiated interagency review of the
methodology and assumptions used by DOE and OMB to calculate credit subsidy costs?
‘When can we expect to hear the outcome?
A22. The Administration is committed to ensuring that the credit subsidy model and
methodology result in credit subsidy calculations that are as accurate as possible, and

reflective of all relevant and available information. We continue to work with OMB to

ensure accurate credit subsidy cost estimates.
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QUESTION FROM REPRESENTATIVE HALL
Loan Guarantees

Q23. Please provide the information requested in the following tables for all projects that have
received loan gnarantees to date under the Advanced Technology Vehicles
Manufacturing (ATVM) Loan and the Title 17 Innovative Technology Loan Guarantee
Programs.

Also, please provide justification of each of the annual fuel savings estimates for the
projects under the ATVM Loan Program and the permanent/construction job estimates
for the projects under both ATVM and Title 17 Loan Programs.

A23.  Job estimates for the Title XVII and ATVM programs are based on estimates provided by
the applicants. In place of annual fuel savings, the ATVM Loan Program calculates

annual petroleum displaced. The annual petroleum displaced is based on:

Annual average vehicle miles driven of 12,000 miles

The difference of a 2005 vehicle fuel economy baseline (legislation required this
baseline) and the 3-year average fuel economy of the vehicles that will be
produced between the years 2011 — 2014 from the ATVM program in miles per
gallon.

3. The planned annual production of those vehicles.

4. Then the calculation is:

P

Annual = ( 12,000 * Production | — 12,000 * Production
Petroleum Displaced LBaseline Fuel Economy (mpg) Volume ATV Fuel Economy (mpg) Velume

Advanced Technology Vehicles Manufacturing Loan Prof

Fisker Automotive $520] 2000 | Closed | 4/22/10]OEM 154.218] 17,400,000

Ford Motor

Company $5,9071 33,000 Closcd 9/16/09]OEM 2,018.134f  227,700.000
Nissan North

America, Inc. $1448] 1,300 Closed 1/28/10}OEM 203,852 23,000,000
Tesla Motors $465] 1,500 Closed 1/20/10]OEM 25,703 2,900,000
VPG $50] 900 Closed 3/11/11JOEM 8,960 10,600,000

* Loan amounts have been rounded,
** Job numbers provided by the applicants.
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Title 17 Innovative Technology Loan Guarantee Program

3,000/
Solyndra Inc. $535] 1,000 Closed 9/4/09 {Fremont, CA  |Solar Mfg. 391,097
Tyngsboro,
MA
Beacon Power Stephentown, {Energy
Corporation $43] 20714 Closed 8/9/10 |INY Storage N/A
Nordic Windpower Conditional Berkeley, CA
USA, Inc. $i6f  O/75 Commitment | 7/2/09 [Pocatello, ID |Wind Mfg. 188,743
Red River Littleton, CO
Environmental Conditional Coushatta, Energy
Products, LLC $245] S00/70 |Commitment | 12/8/09 (LA Efficiency 62,627
Atlanta, GA
Atlanta, GA
Tucker, GA
Conditional Waynesboro,
Georgia Power $8,330] 4.375/800 | Commmitment | 2/16/10 |GA Nuclear Gen. 10,316,521
BrightSource Energy, Oakland, CA
Inc. $1,600{ 1,000/86 Closed 4/11/11 |Baker, CA Solar Gen. 573,501
Boston, MA
Kahuku Wind Power, Kahuku,
L1C. (First Wind) $117) 200710 Closed 7/27/10 {Oahu, HI Wind Gen. 40,794
SAGE Electrochromics, Conditional Energy
Inc. $721 2107160 |Commitment | 3/5/10 {Faribault, MN |Efficiency 129,850
Conditional Idaho Falls, {Front-end
Areva $2.000} 1,000/310 | Commitment | 5/20/10 |ID Nuclear N/A
Boise, ID
Malheur
US Geothermal, Inc. $971 150/10 Closed 2/24/11 {County, OR  |Geothermal 103.421
Nevada Geothermal
Power Company, Inc. Humbolt
{Blue Mountain) $79) 200/14 Closed 9/7/10  {County, NV  |Geothermal 175,240
Longmont,
2,300/ 1,50 co
Abound Solar $400] O Closed 12714/10 [Tipton, IN Solar Mfg. 1,095,070
Abengoa Solar, Inc. $1,4461 1,600/80 Closed 7/3/10  |Gila Bend, AZ {Solar Gen. 543,949
Johnson City, |Battery
AES Corporation $17)  30/5 Closed 8/2/10 |NY Storage N/A
Gilliam and
Caithness Shepherds Morrow Wind
Flat $1,040] 400735 Closed 10/8/10 [Counties, OR |{Generation 1,032,483
LS Power Associates Ely to Las
{ON Line) (SWIP) $3431 400/15 Closed 2/11/11 jVegas, NV Transmission N/A
Conditional Yuma County,
Agua Caliente $967| 400/10 |Commitment | 1/20/11 |AZ Solar Gen. 372,314
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SoloPower, Inc. $197] 250/450 |Commitment | 2/18/11 {OR Solar Mfg. 456,279
Conditional
Record Hill Wind $102) 200/8  jCommitment| 3/3/11 {Roxbury, ME [Wind Gen.
California Valley Solar Conditional California
Ranch $1.305 350 Commitrrent | 4/12/11 | Valley. CA Solar Gen. 390,700
Conditional
Solar Millenium Blythe $2,105] 1,500/80 |Commitment | 4/18/11 |Blythe, CA Solar Gen. 633,164/
Cogentrix Alamosa Conditional
Solar $90  75/9  [Commitment | S/10/11 jAlamosa, CO {Solar Gen. 43,092
Solar Reserve Conditional Nye County,
Tonopah $734] 600/45 |Commuitment| 5/19/11 NV Solar Gen. 289,348
Conditional NELas Vegas, .
Fotowaito $45]  66/9  [Commitment| &/2/11 [NV Solar Gen. 31.601
Jersey Valley,
McGinness
Conditional Hills, and
Ormat (Nevada) $280] 332764 (Commitment{ 6/9/11 {Tuscarora, NV{Geothermal 578.559
San
Conditional Bernardino
Abengoa Mojave $1,320] 830/61 |Commitment| &/14/11 |County, CA |Solar Gen. 354,640
Eastern
Conditional Riverside
Genesis $702] BOO/47 {Commitment|{ 6/14/11 [County, CA, {Solar Gen. 321,753
Conditional Maricopa
Sempra Mesquite $398| 300/7 }Commitment] 6/15/11 [County, AZ |Solar Gen. 200.826
1,000/ | Conditional
Calisolar $275) 1,100 [Commitment| &/16/11 |Ontario, OH |Solar Mfg. N/A
Conditional Lexington,
1366 Technologies, Inc $150] 50/70 [Commitment | 6/17/11 [MA Solar Mfg. N/A

* Loan Guarantee amounts have been rounded.
** Job numbers provided by the applicants.



148

QUESTION FROM REPRESENTATIVE HALL
Loan Guarantees

24.  Which projects identified in question 23 above committed to secure U.S.-manufactured
proj que
project components? Which will secure components from foreign sources?

A24. Inreviewing applications for loans and loan guarantees, the DOE considers the
percentage of project components that are sourced domestically. The project-specific
information you have requested may be protected by the Trade Secrets Act, which

prevents us from sharing it in our response.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q2s.

A25.

Please provide justification of each of the annual fuel savings/avoided CQO, estimates for
the projects identified in question 23 above.

See response A23 for the annual fuel savings calculation for ATVM projects.

For power generation facilities, the calculations for CO2 avoided estimates are derived
from each project’s annual generation output in megawatt hours (provided by the
applicant), using conversion factors for average annual household energy usage and CO2

emissions published by the Energy Information Administration and the EPA.

For vehicle and fuel production projects, CO2 estimates are derived from the project’s
projected annual petroleum displaced in gallons using conversion factors published by

EIA.
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QUESTION FROM REPRESENTATIVE HALL
Loan Guarantees
Q26. Please provide justification of each of the permanent/construction job estimates for the
projects identified in Q1 above under both ATVM and Title 17 Loan Programs. How
many domestic jobs and how many non-U.S. jobs?
A26. Job numbers for both ATVM and Title XVII loan programs are based on estimates

provided by the sponsored companies. According to 74 FR 14824, only compensated

employment in the U.S. or outlying areas should be counted.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q7.

A27.

A justification for loan guarantees is that they lower the cost of capital for companies so
they can develop projects that would otherwise not be financially feasible. For each of
the projects identified in Q1 above, how much was the cost of capital lowered by the
DOE loan guarantee?

DOE has not conducted this type of analysis. Given how project-specific the cost of
capital and options and terms for private financing can be, such an analysis could be
difficult to perform and would be sensitive to a number of uncertain project-specific
assumptions about the availability of private sector capital. Further, DOE believes that

capital costs represent sensitive corporate information that may be protected by the Trade

Secrets Act.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q28a. An October 25, 2010 “Memorandum for the President” from Carol Browner, Ron Klain,

A28a.

and Larry Summers sought the President’s “direction on implementing the energy loan
guarantee program.”

The Memorandum states: “Project sponsor for all power generation projects under the
1705 program have indicated they intend to claim a 1603 grant once they enter service...
The combined effect of 1603 and 1705 lowers the cost of a new wind farm by about 55%
and solar technologies by about half relative to a no-subsidy case (see appendix table 1
[below]). Renewables’ intermittency problem limits the deployment of these
technologies, which could be remedied by installing back-up capacity (likely increases
the cost by 2 to 40¢/kWh). Past experience with the wind tax credit suggests that the
1603 grant and the associated tax credits could have a significant impact on new wind
capacity.”

Appendix Table 1; Cost of Generating Power from New Capacity Investment by
Technology Type, ¢/kWh

Natural Gas Wind Solar
No Subsidy Cost 73 8.8 232
Cost with 1603 7.3 6.7 16.0
Cost with 1603 and 73 40 12.6
1705

Source: DOE Energy Information Administration 2010.
Do you agree with this analysis, and if not, why not?
The Administration regularly engages in discussions on an array of issues, including

those discussed in the memorandum.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q28b.

A28b.

An October 25, 2010 “Memorandum for the President” from Carol Browner, Ron Klain,
and Larry Summers sought the President’s “direction on implementing the energy loan
guarantee program.”

The Memorandum also states: “OMB and Treasury, which have statutory obligations to
review 1705 loan guarantees, have raised implementation questions, including: “double
dipping”—the total government subsidy for loan guarantee recipients, which have
exceeded 60%; “skin in the game”—the relatively small private equity (as low as 10%)
developers put into projects; and non-incremental investment — some loan guarantee
projects would appear likely to move forward without the credit support offered by 1705
(including those projects that already exist and for which the loan guarantee simply
provides a means for refinancing).”

Do you agree there has been “double-dipping,” that the total government subsidy for loan
guarantee recipients has exceeded 60%, and that developers have put relatively small
private equity (as low as 10%) into projects? If not, why not?

The Administration regularly engages in discussions on an array of issues, including
those discussed in the memorandum. We note that there is nothing in the Recovery Act
or Title XVII of EPAct 2005 that restricts the issuance of loan guarantees for projects that
may also receive other Federal tax benefits. The 2009 Omnibus Appropriations Act does
include a restriction on the use of authority provided by that act for Section 1703 projects

that rely on certain other forms of Federal support. Notably, “otherwise allowable

Federal income tax benefits” are expressly excluded from that restriction.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q28c.

An October 25, 2010 “Memorandum for the President” from Carol Browner, Ron Klain,
and Larry Summers sought the President’s “direction on implementing the energy loan
guarantee program.”

The Appendix to the Memorandum provides an analysis of the Caithness Shepherds Flat
loan guarantee project, an 845-megawatt wind generation facility located in eastern
Oregon sponsored by Caithness Energy, LLC and GE Energy Financial Services as
follows:

Appendix: Shepherds Flat Loan Guarantee

The Shepherds Flat loan guarantee illustrates some of the economic and public policy
issues raised by OMB and Treasury. Shepherds Flat is an 845-megawatt wind farm
proposed for Oregon. This $1.9 billion project would consist of 338 GE wind turbines
manufactured in South Carolina and Florida and, upon completion; it would represent the
largest wind farm in the country. The sponsor’s equity is about 11% of the project costs,
and would generate an estimated return on equity of 30%.

Double dipping: The total Government subsidies are about $1.2 billion.

Subsidy Type Approximate Amount
(millions)

Federal 1603 grant (equal to 30% investment tax $500

credit)

State tax credits $18

Accelerated depreciated on Federal and State $200

taxes

Value of loan guarantee $300

Premium paid for power from state renewable $220

electricity standard

Skin in the game: The government would provide a significant subsidy ($65+%), while
the sponsor would provide little skin in the game (equity about 10%).

Non-incremental investment: This project would likely move without the loan guarantee.
The economics are favorable for wind investment given tax credits and state renewable
energy standards, GE signaled through Hill staff that it considered going to the private
market for financing out of frustration with the review process. The return on equity is
high (30%) because of tax credits, grants, and selling power at above-market rates, which
suggests that the alternative of private financing would not make the project financially
non-viable.

Carbon reduction benefits: If this wind power displaced power generated from sources
with the average California carbon intensity, it would result in about 18 million fewer
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tons of CO2 emissions through 2033. Carbon reductions would have to be valued at
nearly $130 per ton Co2 for the climate benefits to equal the subsidies (more than 6 times
the primary estimate used by the government in evaluating rules).

Do you agree with this analysis, and if not, why not?

A28c. The Administration regularly engages in discussions on an array of issues, including
those discussed in the memorandum. At the time GE Energy Financial Services and
Caithness Energy applied for a loan guarantee, the debt markets were shallow and high-
priced due to the financial market meltdown. Moreover, this project — the world’s largest
wind farm - required significantly more debt financing than the more conventional

projects. The DOE loan guarantee program was able to offer the project financing of the

necessary size and tenor.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q28d. An October 25, 2010 “Memorandum for the President” from Carol Browner, Ron Klain,
and Larry Summers sought the President’s “direction on implementing the energy loan
guarantee program.”
In spite of the concerns expressed in the memorandum about the Caithness Shepherds
Flat loan guarantee project, on December 16, 2010, Secretary of Energy Chu announced
that “a partial loan guarantee for a $1.3 billion loan [had] been finalized to support the
world’s largest wind farm.” What was the justification for proceeding?

A28d. The Administration regularly engages in discussions on an array of issues, including
those discussed in the memorandum. The Shepherds Flat project was eligible for the
1705 loan program and the proposed loan guarantee in question was consistent with all

applicable rules and regulations governing the DOE loan programs, including that it

demonstrated a reasonable prospect of repayment.
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QUESTION FROM REPRESENTATIVE HALL

Loan Guarantees

Q28e. An October 25, 2010 “Memorandum for the President” from Carol Browner, Ron Klain,
and Larry Summers sought the President’s “direction on implementing the energy loan
guarantee program.”

For each of the projects identified in Q1 above, please provide the total amount of
government (federal and state) subsidies and the amount of private equity from project
developers.

A28e. The Administration regularly engages in discussions on an array of issues, including

those discussed in the memorandum. The requested information may be protected by the

Trade Secrets Act, which prevents us from sharing it in this response.
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QUESTION FROM REPRESENTATIVE HALL

Better Building Initiative

Q29.

A29.

The request includes $105 million to support the creation of a pilot loan guarantee
program for energy efficiency retrofits for universities, schools, and hospitals.

What details can you provide on this proposal? For example, would public

institutions receive more favorable treatment than private institutions? How

would you calculate the credit subsidy, default risk and terms of repayment from
another government entity?

The purpose of this program is to spur investment in energy efficiency retrofits for
buildings which serve as assets to our communities. As a pilot program, the Department
requests $100 million for loan guarantee subsidy costs to support up to $2 billion in loan
guarantees for universities, schools, and hospitals. The remainder of the request is
intended for the administrative costs to carry out the program. While the details of this

program are being worked out, the budgetary effects will be calculated consistent with

the requirements of the Federal Credit Reform Act and implementing guidance.
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QUESTION FROM REPRESENTATIVE HALL

Better Building Initiative

Q30a.

A30a.

There are multiple initiatives requesting significant funding to pass along to localities,
such as a "Race to the Green” competitive grant program and $229 million for
distribution to municipalities for infrastructure upgrades to deploy electric vehicles.
What safeguards exist to ensure the cities would responsibly spend the money?

The President’s Budget for FY 2012 includes $200 million within the EERE Vehicle
Technologies Program for competitive grants to help communities across the country
become early adopters of electric vehicles (EVs) through regulatory streamlining,
infrastructure investments, vehicle fleet conversions, deployment of EV incentives (e.g.,
parking, HOV access), partnerships with major employers/retailers, and improving
workforce training and certification standards. The President’s Budget also provides

funding within the EERE Buildings Technology Program for the Race to the Green

competitive grant program.

As these grant programs are contingent on receiving FY 12 funding, detailed solicitations
have not yet been developed. However, all federal financial assistance agreements
require monitoring in accordance with DOE’s monitoring guidelines, which incorporate
requirements for quarterly reporting, monitoring-focused site visits, adherence to funding
requirements for the use of money on eligible expenses, and in some cases, annual
financial audits. An award recipient would be assigned a DOE project officer who has
been delegated responsibility for ensuring the proper use of funds and adherence to all

relevant rules and regulations throughout the award period.



160

QUESTION FROM REPRESENTATIVE HALL

Better Building Initiative

Q30b.

A30b.

There are multiple initiatives requesting significant funding to pass along to localities,
such as a "Race to the Green” competitive grant program and $229 million for
distribution to municipalities for infrastructure upgrades to deploy electric vehicles.
What criteria will be used to determine grants and awards?

The President’s Budget for FY 2012 includes $200 million within the EERE Vehicle
Technologies Program for competitive grants to help communities across the country
become early adopters of electric vehicles (EVs) through regulatory streamlining,
infrastructure investments, vehicle fleet conversions, deployment of EV incentives (e.g.,
parking, HOV access), partnerships with major employers/retailers, and improving
workforce training and certification standards. The President’s Budget also provides

funding within the EERE Buildings Technology Program for the Race to the Green

competitive grant program.

As these grant programs are contingent on receiving FY 12 funding, a detailed
solicitation has not yet been developed. However, through a competitive merit-review
process, Race to the Green funding would be provided to state and local governments to
implement innovative approaches (to building codes, regulations and performance
standards) to improving the energy efficiency of commercial buildings in their
jurisdiction. Consistent with the President’s goal to reduce energy use in buildings by
20% by 2020, this would include implementing best policy practices in encouraging
energy efficiency in the commercial sector. Similarly, funding under the expanded grant

program within the Vehicles Technologies Program would be provided, following a
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competitive merit-review process, to assist communities in becoming early adopters of
electric drive vehicles, in support of the President’s goal to put 1 million electric vehicles

on the road.
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QUESTION FROM REPRESENTATIVE HALL

Better Building Initiative

Q30c.

A30c.

There are multiple initiatives requesting significant funding to pass along to localities,
such as a "Race to the Green” competitive grant program and $229 million for
distribution to municipalities for infrastructure upgrades to deploy electric vehicles.
The FY 12 budget request provides only high level broad descriptions for the

request of an additional $204 million for vehicle technologies deployment and the

$181 million increase in commercial buildings integration for the "Race to the

Green" initiative. Please provide to the Committee all details, planning

documents and program materials that would help us further understand these
proposals.

The Department of Energy is beginning a competitive program to help communities
across the country become early adopters of electric vehicles (EVs) through regulatory
streamlining, infrastructure investments, vehicle fleet conversions, deployment of EV
incentives (e.g., parking, HOV access), partnerships with major employers/retailers, and
improving workforce training and certification standards. The FY 2012 Budget will
expand this initiative through a total of $200 million to provide competitive grants to
communities across the country on the basis of their ability to demonstrate concrete
reforms and use the funds to help catalyze electric vehicle deployment. The goal would
be for funds to also serve as an incentive for communities to work together to simplify

and streamline permitting processes and codes & standards that can take years to navigate

for EV projects.

As a near-term pilot for this effort, the Department recently released a $5 million funding
opportunity to help communities develop plans and strategies for EV and PHEV

deployment, update their permitting processes, develop incentive programs, or launch
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other local or regional initiatives that can accelerate market acceptance. The pilot effort

does not, however, include funds for electric vehicle charging infrastructure deployment.

The expansion of this program is contingent on receiving FY 12 funding, and a detailed

solicitation has not yet been developed. It is anticipated, however, that funds could be

used for a variety of purposes depending on the needs of different communities.

Communities’ distinct plans would be expected to target activities that would maximize

EV placement. Examples could include:

Development of a strategic infrastructure placement plan that assesses the best
locations for public charging based on where people live, work, shop and recreate;
Installation of equipment for charging points to support residential, fleet and
public recharging;

Development of local policies that incentivize EV adoption such as HOV lane
access;

Improvement of workforce training and certification standards, such as for
inspectors or for technicians who install and maintain electric vehicle related
equipment;

Streamlining of local permitting processes to more efficiently handle new electric
vehicle infrastructure installations;

Developing codes and standards relevant to electric vehicle recharging; and

Community outreach and education and community-based incentives.



164

The initiative would seek community based partnerships that can serve as EV pacesetters
for other communities to emulate. Lessons learned, EV implementation strategies,
model permitting procedures, innovative incentives, and improving training and
certification standards can be shared with other communities to leverage/jump-start

similar efforts in multiple locales.

The Department is also proposing to fund the following activities with the $185 M
increase in the FY12 budget for commercial buildings integration. Because these
programs are contingent on receiving FY12 funding, detailed solicitations have not yet

been developed for any of them.

¢ Race to the Green program ($100 M): Under this program, the Department
proposes to competitively award approximately 10-20 grants to state and local
governments for the purpose of implementing innovative approaches to energy
efficiency in commercial buildings, including attracting private investment for
such projects, in their jurisdictions. Much of the authority to alter codes,
regulations, and performance standards relating to commercial energy efficiency
lies in the jurisdiction of states and localities. These grants would help states and
local governments catalyze activities to streamline standards, encourage upgrades,
and attract private sector investment. These approaches may include (but are not

limited to):

o Streamlining the permitting process and other regulatory barriers;
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o Updating and harmonizing building energy codes;

o Implementing building energy disclosure policies;

o Standardizing actuarial data collection on building performance;
o Providing limited loan loss reserve funds; and

o Bundling existing utility rebates with private financing to enhance leverage.

DOE would expect that applicants would need to demonstrate the amount of
private sector financing that would be leveraged under the program, with a
recommended target for at least 10:1 leverage based on DOE’s experience with

state and local grant programs.

Better Buildings Challenge ($60 M): The Better Buildings Challenge is a
program to drive innovation in the design and implementation of cost-effective
buildings and integrated building systems with improved energy efficiency.
Under this program, DOE will challenge industry to design cost-effective
integrated building systems, including sensors, software, and inexpensive meters,
to identify and diagnose energy waste and improve efficiency for building owners
and managers. DOE funds would help provide technical and analytical support,
best practices, guides, and technology options to assist in achieving the
commitments made by building owner and developers. As a result of this work,
DOE would develop and disseminate business models for buildings that have
successfully implemented cost-effective whole-building or system energy

efficiency improvements, using an integrated systems approach.
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Building Construction Technology Extension Partnership ($25 M): The Building
Technologies Program proposes to pilot this small scale corhmercial building
extension program with the National Institute Standards and Technology (NIST)
and selected universities across the United States. A network of commercial
building extension centers (i.e., relationships with universities and non-profits)
would be established in partnership with industry, trade, and professional
organizations. The extension centers would provide direct assistance to business
to help them reduce their energy consumption, educate and train university
students in energy efficiency auditing, operation, and implementation, and
provide a network of partners with access to the best available practices,
technologies, experience, and resources to conduct energy efficiency retrofits.
Using this approach, regional extension centers would be better able to address
issues important to their local construction and retrofit market. It is expected that
these funds would be leveraged 2:1 from local businesses, existing state

programs, and utilities.
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QUESTION FROM REPRESENTATIVE HALL

European Lessons on Epergy Subsidies

Q3.

A3l

President Obama often references the energy subsidies pursued in Europe — particularly
Germany and Spain — as a model that he would like the U.S. to follow. However,
countries all across Europe — Germany, Spain, France, the Netherlands, and the UK. —
are in the process of dramatically scaling back their support for expensive renewable
energy such as wind and solar and as a result, the markets for these technologies have
collapsed — especially solar energy. Why is the European subsidy model failing, and how
have the setbacks over there informed the Administration’s policy in this area? Is there
any reason to believe that a similar subsidy mode! in the U.S. would be more
economically sustainable and have different results?

Rather than dramatically scaling back support for renewable energy, most European
countries are dramatically raising their level of ambition while also adjusting the level of
subsidies to reflect the fact that renewable energy continues to grow more cost
competitive. For example, the European Commission recently released a “Roadmap to

2050” that suggests reaching 60% of electricity from low carbon technologies in 2020,

which would involve even more assertive policy action.

European countries have implemented many policies that motivate rapid deployment of
renewable energy, and changes to some of the key policies are not a sign of failure but
rather of success. Competition among firms for renewable energy projects leads to cost
reductions that effectively increase the profit margins, attracting even more investment.
Reflecting the success of well-designed feed-in tariff policies, some European countries
have found that their renewable energy markets have grown more rapidly than expected,
in some cases outpacing improvements to the electricity grid that are essential to
integration of renewable electricity with other sources of generation. In order to ensure a

long-term sustainable rate of growth in the industry, some countries have made prudent
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decisions to reduce the premium payments for renewable electricity to reflect declining
cost structure. The adjustment is not a failure, but rather a recognition of fundamental

changes in market conditions that make it prudent to lower the incentive payments.

In contrast to other experiences, the feed-in tariff in Spain was not well-designed because
it set the premium payment too high, and in an effort to revise the policy, the government
retroactively changed the contracts held by all projects already installed, causing a loss of

investor confidence. This case is unique.

The Administration has not proposed a federal feed-in tariff although several states are
now considering such a policy. Funds for feed-in tariff policies in Europe are collected
from ratepayers, and in the United States, ratepayer tariffs are governed by state
regulators. The primary federal fiscal policy to motivate renewable energy deployment is

a federal tax credit for investment or production.

That being said, it is clear that countries around the world are continuing to invest in
clean energy, and in cases such as China, doubling down on those investments. We must
choose if we want to lead or follow in a global clean energy economy. The President’s

proposed CES will help ensure our ability to compete in that global marketplace.
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QUESTION FROM REPRESENTATIVE HALL

Yucca Mountain/Nuclear Waste Disposal

Q32a.

A32a.

Over the previous year, the Department of Energy has systematically worked towards
permanent closure of Yucca Mountain, despite its designation by law as the site of a
nuclear waste repository. Your repeated explanation surrounding the decision to shut
down the project is simply that Yucca Mountain isn't a "workable option”. In December,
President Obama told South Caroline Governor Haley Yucca Mountain was not an option
because of "safety concerns.”

Do you support the President’s assertion that there are valid safety concerns associated
with Yucca Mountain? If so, what NRC or DOE documentation can you provide to
support his claim?

The Department has determined that a geologic repository at Yucca Mountain is not a
workable option. The reasons for this determination have been explained in filings
before the Nuclear Regulatory Commission and the Circuit Court of Appeals for the
District of Columbia. I am enclosing for your review relevant excerpts from these filings.
The Department of Energy is committed to meeting its obligation to dispose of spent
nuclear fuel and high-level radioactive waste. DOE made the decision to terminate the
Yucca Mountain project because we can and must do better than Yucca Mountain in
meeting that obligation. In particular, Secretary Chu has said that our approach must be
both scientifically sound and succeed in achieving the necessary consensus of the
affected parties, including the communities directly affected. It has been clear for many
years that the Yucca Mountain project has not achieved that consensus. On the contrary,
it has produced acrimony, dispute, and uncertainty for several decades. In order to chart a
better path forward, Congress funded and, at the direction of the President, the Secretary
convened the Blue Ribbon Commission on America’s Nuclear Future with a mandate to

conduct a comprehensive review of policies for managing the back end of the nuclear

fuel cycle.
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QUESTION FROM REPRESENTATIVE HALL

Yucca Mountain/Nuclear Waste Disposal

Q32b. Over the previous year, the Department of Energy has systematically worked towards
permanent closure of Yucca Mountain, despite its designation by law as the site of a
nuclear waste repository. Your repeated explanation surrounding the decision to shut
down the project is simply that Yucca Mountain isn't a "workable option”. In December,
President Obama told South Caroline Governor Haley Yucca Mountain was not an option
because of "safety concerns.”

The Chairman of the Nuclear Regulatory Commission has prevented the full release of
Safety Evaluation Report (SER) document, which details the underlying scientific
findings of Yucca Mountain. In the spirit of openness and transparency, do you believe
the SER should be released?

A32b. The Department defers to NRC’s judgment as to the release of the SER.
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QUESTION FROM REPRESENTATIVE HALL

Yucca Mountain/Nuclear Waste Disposal

Q32c.

A32¢,

Over the previous year, the Department of Energy has systematically worked towards
permanent closure of Yucca Mountain, despite its designation by law as the site of a
nuclear waste repository. Your repeated explanation surrounding the decision to shut
down the project is simply that Yucca Mountain isn't a "workable option”. In December,
President Obama told South Caroline Governor Haley Yucca Mountain was not an option
because of "safety concerns.”

Your testimony notes, "with every initiative the Department undertakes, sound science is
at the core." What "sound science” was at the core of your decision to shut down the
Yucca Mountain project?”

As discussed in the answer to question 32a, the Department concluded for a number of

reasons that a repository at Yucca Mountain was not a workable option.
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QUESTION FROM REPRESENTATIVE HALL

Yucca Mountain/Nuclear Waste Disposal

Q33a.

Q33a.

The government has spent over 25 years and upwards of $10 billion to study Yucca
Mountain, making it the most studied tract of land in the world. Despite this investment,
this Administration refuses to adhere to the Nuclear Waste Policy Act and use Yucca
Mountain as a nuclear waste repository. The Blue Ribbon Commission will outline a
completely new policy to manage the nation's spent nuclear fuel and assume
responsibility for commercial nuclear waste, as directed by law.

What is your estimate of the increase in liability for every year you delay opening the
repository and begin accepting spent fuel for disposal?

The Department has determined that a geologic repository at Yucca Mountain is not a
workable option. The Secretary has established the Blue Ribbon Commission on
Armerica’s Nuclear Future, and has charged the Commission with identifying alternatives
for managing the Nation’s nuclear waste. Until the Commission completes its work and
proposes alternative solutions, it is not possible to determine to what degree, if at all,
implementation of alternative strategies will affect the Government’s outstanding
liabilities. Nor is it clear that the alternative strategy will take longer than it would have
to open a repository at Yucca Mountain, as there are a number of remaining
contingencies (including the need for further legislation) beyond the Department’s

control that could well have delayed substantially the opening of a Yucca repository.
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GC Q&A

QUESTION FROM REPRESENTATIVE HALL

Yucca Mountain/Nuclear Waste Disposal

Q33b.

A33b.

The government has spent over 25 years and upwards of $10 billion to study Yucca
Mountain, making it the most studied tract of land in the world. Despite this investment,
this Administration refuses to adhere to the Nuclear Waste Policy Act and use Yucca
Mountain as a nuclear waste repository. The Blue Ribbon Commission will outline a
completely new policy to manage the nation's spent nuclear fuel and assume
responsibility for commercial nuclear waste, as directed by law.

Did you account for skyrocketing taxpayer liability when calculating the total cost to
shutter Yucca Mountain?

As noted in the response above, until the Blue Ribbon Commission completes its work
and proposes alternative solutions, it is not possible to determine to what degree, if at all,
implementation of alternative strategies will affect the Government’s outstanding
liabilities. The Commission may propose alternatives to Yucca Mountain that could well
result in waste leaving utility sites more quickly than it would have left had DOE
continued to pursue a repository at Yucca Mountain, and thus result in a reduction in the

Government’s outstanding liabilities.
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QUESTION FROM REPRESENTATIVE HALL

Yucca Mountain/Nuclear Waste Disposal

Q34. As you know, the Nuclear Waste Policy Act directly established the Office of Civilian
Radioactive Waste Management (OCRWM). On what legal grounds did you unilaterally
decide to close OCRWM?

A34. The Department of Energy Organization Act grants the Secretary of Energy broad
authority “to establish, alter, consolidate or discontinue such organizational units or
components within the Department as he may deem to be necessary and appropriate.”
See 42 U.S.C. § 7253(a). That discretion does “not extend to the abolition of
organizational units or components established by” the Organization Act. But, as you
noted, OCRWM was not established by the Organization Act. Rather it was established

by the Nuclear Waste Policy Act of 1982, Accordingly, the Secretary has the ability to

“alter, consolidate or discontinue” OCRWM as he deems “necessary and appropriate.”
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QUESTION FROM REPRESENTATIVE HALL

Green Jobs

Q3s.

A3s.

A report released by an English business consulting firm examined the costs and benefits
of government policy to support the renewable energy industry in United Kingdom. It
found that for every job created in the UK in renewable energy, 3.7 jobs are lost.
[http://www.bbc.co.uklnews/uk-scotland-12597097]

The primary reasoning in support of this conclusion is that the opportunity costs
associated with pushing consumers to more expensive renewable energy greatly outstrips
any benefit from the creation of “green jobs.”

What is your reaction to this conclusion that the push for green jobs is

economically damaging? If you disagree with the conclusion, can you provide us

with independent analyses suggesting otherwise?

The results of the referenced UK study are inconsistent with studies by academia and

other independent research entities, some of which are discussed below.

Others analyses: Jobs and Cost Study for Pennsylvania Comparing Renewable
Electricity to Fossil Fuel Electricity: Black & Veatch (Jan 2010) estimated the potential
impacts of increasing the rcne»;/able portion of Pennsylvania’s Alternative Energy
Portfolio Standard (AEPS) from the current target of 8 percent in 2009 to 15 percent by
2026: “On a statewide energy consumption basis, $1.6 billion in present value dollars
equates to a premium of 0.055 cents/kWh or a 0.6 percent increase over the average 2007
Pennsylvania retail electricity price of 9.08 cents/lkWh. Based on an average household
monthly electricity consumption of 850 kWh, the AEPS would increase electricity costs
per household by about 50 cents per month versus the Fossil Fuel Only (FFO) scenario.
In addition, cumulative job impacts in Pennsylvania were calculated (using IMPLAN and
RIMSH, commonly accepted jobs analysis tools) to be a cumulative increase of 211,000

job-years for the AEPS scenario, compared to a cumulative increase of only 82,000
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job-years for the Fossil Fuel Only scenario.”

Potential U.S. Jobs Study: The University of Massachusetts’ Political Economy
Research Institute analyzed the potential for job creation of investments made in the oil
and gas industries compared to investments made in alternative energy sources. Their
study indicates that, “With renewable energy, the job creation ranges between 2.5 times
to three times more than that for oil and gas.” Specifically, for every $1 million
expended to produce these energy sources, coal generates 4.9 direct and indirect (supply

chain) jobs and wind and solar together generate 19.3 jc)bs.4

Current U.S. Jobs Analysis: The Pew Charitable Trusts conducted a study of actual
changes in jobs in the United States between 1998 and 2007, for the clean energy

«

economy compared to total jobs: “...Pew’s research shows that between 1998 and
2007, clean energy economy jobs—a mix of white- and blue-collar positions, from
scientists and engineers to clectricians, machinists and teachers~—grew by 9.1 percent,

while total jobs grew by only 3.7 percent.”

Clarification from the UK study regarding the comment that “for every job created in
the UK in renewable energy, 3.7 jobs are lost”: The figure of 3.7 is a ratio of an

estimate of 10,000 direct jobs (i.e., not including jobs created in the supply chain or

} Black & Veatch Project 165569. (January 2010) “Assessment of a 15 Percent Pennsylvania Alternative Energy Portfolio
Standard.” P. -4

* Pollin, R.; Heintz, 1.; and Garrett-Peltier, H, (June 2009) The Economic Benefits of Investing in Clean Energy

How the economic stimulus program and new legislation can boost U.S. economic growth and employment. Department of
Economics and Political Economy Research Institute (PERI)

University of Massachusetts, Amherst. Pp. 26-30

¥ The Pew Charitable Trusts. (June 2009) “The Clean Energy Economy: Repowering Jobs, Businesses, and Investments Across
America.”
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broader marketplace) that could be created by one specific potential UK tax policy
option, and 2,700 direct jobs attributed to today’s UK renewable electricity production,
transmission, and distribution. The specific potential UK policy option analyzed by the
authors, using input-output modeling, was a reduction in the UK value-added tax from
17.5% to 15%. The lower tax policy option was assumed to have a similar effect on UK
consumers’ spending habits as avoiding higher household costs of electricity from greater
future usage of renewable electricity. How the value to a consumer of this tax cut

compared quantitatively to higher electricity costs was not apparent in this study.



178

QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q36a. The Office of Science conducts Atmospheric System Research to resolve two areas of

A36a.

uncertainty in the model projections: the role of clouds and the effects of acrosols. This
is research that is being conducted at the National Oceanic and Atmospheric
Administration (NOAA).

Please describe the difference in the Atmospheric System Research conducted at DOE
and the research that is conducted at NOAA.

DOE Office of Science investments in Atmospheric System Research (ASR) are to
understand and model the radiation balance from the surface of the Earth to the top of the
atmosphere and to describe how this balance is affected by clouds, aerosols, and
increased concentrations of greenhouse gases in the atmosphere. Even though there have
been substantial advances in cloud microphysics and aerosol science, current models are
still unable to adequately represent the radiative balance in atmospheric models and make
climate projections with a high degree of confidence. Qur understanding is limited in
most part by the interactions between aerosols and both liquid and ice cloud droplets, and
the role that precipitation plays in modulating cloud-aerosol interactions. The ASR, at its
basis, is coupled to the unique state-of-the-science 24/7 observations from the DOE
Atmospheric Radiation Measurement Climate Research Facility (ARM). The ARMisa
unique system for observations, capturing fundamental data on cloud and aerosol
properties and interactions not captured by NOAA investments. The ASR research
priorities respond directly to capability and uncertainty gaps in the Community Earth
System Model (CESM). which is jointly funded by DOE and NSF; and the science
results from ASR are rapidly assimilated into the CESM architecture, in the form of
improved physical process models, with a goal to efficiently improve climate system

model performance.
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The NOAA research efforts related to clouds and aerosols are complementary to DOE’s.
In addition to NOAA'’s broad mission to provide weather forecasting for the Nation to
protect life and property, NOAA's portfolio includes a comprehensive atmospheric
research program, addressing various aspects of atmospheric chemistry, dispersion
modeling, and air quality. NOAA's atmospheric research program is directed
specifically toward fulfilling its mission goals of climate, weather, air quality prediction,
and satellite observations. In order to fulfill these mission elements, NOAA conducts
research on the physical, chemical, and radiative aspects of the earth system through both
field and lab studies. While both NOAA and DOE develop models and conduct research,
their models are different but complementary, as are their field study programs. Where
possible, NOAA and DOE scientists collaborate in different elements of a joint field
study with one another to ensure that the most comprehensive, best possible, science is

conducted for the benefit of the Nation.
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QUESTION FROM REPRESENATIVE HALL

DOE Climate Programs

Q36b. The Office of Science conducts Atmospheric System Research to resolve two areas of

A36b.

uncertainty in the model projections: the role of clouds and the effects of aerosols. This
is research that is being conducted at the National Oceanic and Atmospheric
Administration (NOAA).

Are the programs duplicative?

No, the programs are not duplicative. DOE and NOAA coordinate and leverage research

capabilities, particularly for field research campaigns, to increase the scientific value of

the activity and increase efficiency.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q36e.

A36e.

The Office of Science conducts Atmospheric System Research to resolve two areas of
uncertainty in the model projections: the role of clouds and the effects of aerosols. This
is research that is being conducted at the National Oceanic and Atmospheric
Administration (NOAA). '

1f these programs are not duplicative, please describe the cooperation between DOE and
NOAA in pursuing this line of research.

Cooperation between DOE/BER and NOAA includes coordination at the program level
via U.S. Global Change Research Program, through collaborations with NOAA
laboratories such as Earth Systems Res@h Laboratory (ESRL), and collaborative
rescarch campaigns where BER and NOAA assets are exploited. Examples include
collaborative field studies and research where NOAA co-locates research experiments
and/or short term monitoring activities near 2a DOE ARM site, and occasions when
NOAA and BER share data transmission capabilities when experiments are within the

same region.

BER also supports a postdoctoral fellow at NOAA Geophysical Fluid Dmaﬁics
Laboratory (GFDL) to enable use of ARM data to improve NOAA GFDL model
capabilities and facilitate science-sharing between NOAA and DOE modeling programs.
NOAA researchers and program managers also participate in BER scientific workshops

and annual principle investigator meetings.
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QUESTION FROM REPRESENATIVE HALL

DOE Climate Programs

Q36d.

A36d.

The Office of Science conducts Atmospheric System Research to resolve two areas of
uncertainty in the model projections: the role of clouds and the effects of aerosols. This
is research that is being conducted at the National Oceanic and Atmospheric
Administration (NOAA).

Please explain how this program benefits the American taxpayer.

Ensuring a safe and secure energy supply for America’s future relies on a balanced
approach of technology development and risk mitigation. Understanding the Earth’s
climate system, and how it responds to evolving changes in atmospheric, terrestrial, and
ocean-ice conditions, will be important for informed decision-making about energy
technologies, including optimal regional technology choices, siting, needs for or impacts
to natural resources, and impacts to U.S. ecosystems of international energy technology
decisions. DOE Atmospheric System Research investments will advance scientific
understanding, validate more advanced versions of climate models, and address the most
significant gaps in model performance and capability to help inform understanding of
Earth’s climate system. DOE recognizes that we must advance climate models more
rapidly than has been accomplished in the past and improve estimates in predictions with
greater confidence in order to be more responsive to growing needs for predictive
information. The improved capacity of climate models will also inform technology

design and deployment to help position US industries to more effectively compete for

major emerging global markets.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q37a.

A37a.

The Environmental System Science research conducted at DOE is described as providing
scientific understanding of the effect of climate change on terrestrial ecosystems and the
role of terrestrial ecosystems in global carbon cycling. This research is being conducted
at NOAA, NASA, National Science Foundation, the Department of Agriculture, and the
U.S. Geological Survey.

Please describe the difference in the global carbon cycle research conducted at DOE and
the research that is conducted at the five agencices listed above.

Each of these partner agencies, NOAA, NASA, NSF, and USDA, has a unique mission
that includes research concerning aspects of the global carbon cycle. DOE’s mission
responsibility for the Nation’s future energy technology options drives DOE/BER’s goals
for fundamental carbon cycle science. DOE’s Office of Biological and Environmental
Research (BER) terrestrial ecosystems research considers systems extending from
bedrock to the top of the plant canopy, and from molecular to global scales. BER also
brings unique capabilities and a track record of accomplishments to its research program,
relying heavily on DOE National Laboratories, their infrastructure and their abilities to
conduct large-scale integrated studies of complex systems including terrestrial
ecosystems. BER focuses on studying non-managed terrestrial ecosystems that are
globally important and climatically sensitive while requiring that its terrestrial ecosystem
research address needs for carbon cycle process information for its Earth system
modeling efforts thereby directly contributing to improved representations in the models
for integrated Earth systems. This combination of energy mission, system-scale
ecosystem research and experiments and close connection to the development and
evaluation of integrated Earth system models is unique to and distinctive of DOE/BER’s

terrestrial ecosystem/global carbon cycle research activities.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q37b. The Environmental System Science research conducted at DOE is described as providing
scientific understanding of the effect of climate change on terrestrial ecosystems and the
role of terrestrial ecosystems in global carbon cycling. This research is being conducted
at NOAA, NASA, National Science Foundation, the Department of Agriculture, and the
U.S. Geological Survey.

If the research conducted at these five agencies is not duplicative of the research
conducted at DOE, please describe the interagency process for ensuring such duplication
does not exist.

A37b. The U.S. Global Change Research Program (USGCRP) provides the mechanism for “a
comprehensive and integrated United States research program” to assess global change.
Under the auspices of the USGCRP, the Carbon Cycle Interagency Working Group
(CCIWQG) brings together these six agencies with shared interests in carbon cycle science.
The CCIWG is a long-standing and active interagency effort that meets formally every
three weeks and supports a number of scientific activities such as the USGCRP’s North
American Carbon Program, which focuses on understanding the magnitudes,
distributions, and dynamic processes controlling of North American carbon sources and
sinks on seasonal to centennial time scales. Regular, close and ongoing communication

and coordination of the CCIWG ensures appropriate complementary and distinction

among the agency programs.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q37c. The Environmental System Science research conducted at DOE is described as providing
scientific understanding of the effect of climate change on terrestrial ecosystems and the
role of terrestrial ecosystems in global carbon cycling. This research is being conducted
at NOAA, NASA, National Science Foundation, the Department of Agriculture, and the
U.S. Geological Survey.

Is there a specific plan or roadmap for global carbon cycle research that is used by all six
agencies? If so, please provide the plan to the Committee.

A37c. The CCIWG is directed by several products of the scientific community. The
community’s document “A U.S. carbon cycle science plan”
(http://www .carboneyclescience.gov/documents/ce_sp 1999.pdf) and its subsequent
report, The First State of the Carbon Cycle Report (SOCCR) (also known as US CCSP
Synthesis and Assessment Product 2.2 - http://www.climatescience.gov/Library/sap/sap2-
2/final-report/defaunit.htm). These documents provide robust summaries of the scientific
communities’ understanding of terrestrial carbon cycle as well as science gaps and needs
and are used by the agencies of the CCIWG to inform and coordinate research programs
and to guide the development of their research plan as captured in the U.S. Global
Change Research Program’s strategic plans. In late 2008 the scientific community
undertook an effort to update the 1999 science plan. Public review of the updated plan
has been completed and it currently is in the final stage of revision. Release is expected in

the next few months.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q37d.

A37d.

The Environmental System Science research conducted at DOE is described as providing
scientific understunding of the effect of climate change on terresirial ecosystems and the
role of terrestrial ecosystems in glabal carbon cycling. This research is being conducted
at NOAA, NASA, National Science Foundation, the Department of Agriculture, and the
U.S. Geological Survey.

‘What are the budget contribntions of each of the six agencies to this research?

The participating federal agencies report their terrestrial ecosystem science research in
the annual supplemental budget report to Congress by the U.S. Global Change Research
Program. In the most recent edition of this report, “Our Changing Planet,” the section on
Focus Area 4 (Assessing the Nation’s vulnerability to current and anticipated impacts of
climate change} summarizes thesc research efforts by agency. For FY 2011, Focus
Area 4 funding for the six agencies listed above is as follows: DOE, $28.6 million;
NOAA. $2.2 million; NASA, $0; NSF, $73.3 million; USDA, $43.1 million; and DOT,

$17.0 million.!

! htip:/fwww.globalchange.gov/publications/our-changing-planet-ocp.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q37e.

Al7e.

The Environmental System Science research conducted at DOE is described as providing
scientific understanding of the effect of climate change on terrestrial ecosystems and the
role of terrestrial ecosystems in global carbon cycling. This research is being conducted
at NOAA, NASA, National Science Foundation, the Department of Agriculture, and the
U.S. Geological Survey.

Please explain why this program benefits the American taxpayer.

DOE research is making critical measurements and providing new understanding of the
processes controlling carbon sinks. This has great relevance to future clean energy
development and deployment decisions, as well as to understanding terrestrial
ecosystems, natural resources, and the benefits they provide, will change as a result of
future changes in the Earth’s climate. A major fraction of anthropogenically-emitted
carbon is taken up by ecosystems, including approximately 30% of North America’s
fossil-fuel emissions. Our ability to adapt to natural and anthropogenic global changes
requires a sufficient understanding of the role of terrestrial ecosystems in the climate
system and the likely responses of ecosystems, including natural resources, to a changing
climate. The accuracy of estimates of the future ability of terrestrial ecosystems to

absorb a major fraction of emitted carbon is also critical to providing confidence in future

climate projections.

Terrestrial ecosystem science provides the basis for the carbon cycle and the role it plays
in climate projections. While climate models historically have emphasized atmospheric
and oceanic component, there has been a surge in scientific appreciation for the

importance of the terrestrial component during the past decade. This surge is in response
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to estimates of the uncertainty in climate change projections and impacts, that are traced
to, for example, thawing permafrost, changing hydrological systems (e.g., water

supplies), and increasing frequency of wildfires.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q38a.

A38a.

The Office of Science does Climate and Earth System Modeling to determine the impacts
of climate change. Both NOAA and the National Science Foundation have several global
climate models.

Please describe the difference in the climate and earth system modeling between DOE
and the modeling programs at NOAA and NSF.

Among DOE, NSF and NOAA, there are only two global climate GCMs, the DOE-NSF
supported Commaunity Earth System Model (CESM) and the NOAA supported
Geophysical Fluid Dynamics Laboratory (GFDL) climate model. Both of these models
are comprehensive, state-of-science, ‘gold-standard’, and arguably among the top ten
worldwide that are able to make both regional and global projections of climate change.
The CESM is a community model, buiit by the research community for the community
with thousands of users worldwide. It may be downloaded, developed and studied by
anyone and is therefore broadly used by climate researchers in the Universities and
Laboratories, including foreign institutions. Scientific priorities for improving the CESM
model are based, in part, on gap analyses of all models worldwide, via diagnostic
intercomparisons carried out by the DOE/ Office of Biological and Environmental
Research (BER) supported Program for Climate Model Diagnostics and Intercomparisons

(PCMDI) at Lawrence Livermore National Laboratory.

DOE/BER and NSF have an effective partnership in support of the CESM model. NSF is
a crucial supporter of the National Center for Atmospheric Research (NCAR)
infrastructure. DOE uses extensive teams and facilities within its national laboratories to

provide focused model development of major model components, including the ocean,
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sea-ice, land-ice, aerosols, atmospheric chemistry, terrestrial carbon cycling, and
dynamical cores. DOE/BER contributes about $200 million/year to the CESM activity;
this contribution includes direct support to model architecture, science of the model
components, model diagnostics, data bases, and intercomparisons with other models, and
atmospheric research and ARM infrastructure support to reduce CESM model uncertainty
and validate system performance. NSF contributes about $7 million/year directly to the
CESM activity, plus more than $10 million of basic research support to universities to
study individual climate components and more than $10 million of additional support to
NCAR’s research and computational activities that the CESM program can effectively
leverage. With its major agency-wide thrust in high performance computing, DOE has
also provided computational power and expertise, through its internal partnership
between BER and ASCR, innovating code design for optimal computation on its

petascale computers.

In contrast to the CESM, the GFDL model is built by GFDL for direct support of
NOAA'’s climate mission. GFDL has access to the DOE supported PCMDI, to

collaborate in priority setting to advance climate modeling efforts most efficiently.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q38h.

A38b.

The Office of Science does Climate and Earth System Modeling to determine the impacts
of climate change. Both NOAA and the National Science Foundation have several global
climate models.

How are the efforts of DOE not duplicative with the modeling efforts of NOAA and
NSEF?

Both the CESM and GFDL m_odels are among the best in the world and are important
contributors to the study of climate Vériabﬂity and change. While both models include
the same types of components including the atmosphere, ocean, terrestrial system, and
cryosphere, they each use different approaches in carrying out the research and coupling

the components into a common system.

The CESM is jointly supperted by DOE/BER and NSF and is based on broad scientific
input from ali DOE national laboratories, the NSF National Center for Atmospheric
Rescarch (NCAR}), und the broad academic community. While NSF’s role is to advance
the science by involving single investigator projects, DOE/BER s role is to invest in
major national user facilities and large laboratory teams to advance sysiem components.
Integration of the NSF and DOE/BER research is carried out by NCAR and the DOE
national laboratories. DOE/BER contributes $77 milliop per year to the CESM activity
and has requestéd this amount in FY 2012; this oﬁnrribution includes direct support 10
model architecture, science of the model components, raodel diégnostics, data bases,
intercomparisons with other models, and atmospheric research and ARM infrastructure
suppott to reduce CESM model uncertainty and validate systcm performance. NSF

contributes about $7 million per year ditectly to the CESM activity, plus more than
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$10 million of basic research support to universities to study individual climate
components and more than $10 million of additional support to NCAR s research and
computational activities that the CESM program can cffectively leverage. An additional
unique feature of DOE investments is the smdy and modeling of historical climate
changg, with an objective o validate and improve the CESM’s performance with regards
to future climate projections. A new DOE-unique approach to rapidly advance CESM
capabilities for an emerging clean energy market ié the development of telescoping
adaptive grids that will rapidly produce high resolution capabilities in regions of
immediate interest. Finally, using DOE national user facilities to diagnose and
intercompare all 23 of the world’s leading climate models, the CESM priorities arc based
on best available science and practice within each of the world’s leading cHrate research

programs.

TUhniike the CESM approach to utilize the talent broadly found in nniversities, NCAR, and
DOE national laboratories, the GFEDL approach relies in most part on in-house NOAA
research. NOAA/GFDL research emphasizes exploring the individual processes
important in determining the climate state, climate predictability and climate projections,
novel numerical schemes, data assimilation, extremes in future climates, and ocean
‘modeling. NOAA/ GF;DL and the rast of the international climate science community are
able to share their results at CESM and other international scientists, based on CESM
cominunity wide meetings open to NOAA investigators and at scientific conferences.

GFDL also has access to the DOE supported user facility at Lawrence Livermore
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National Laboratory that in turn diagnoses and evaluates performance of all of the

world’s leading climate models, including both CESM and GFDL.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q38c.

A38c.

The Office of Science does Climate and Earth Systerm Modeling to determine the impacts
of climate change. Both NOAA and the National Science Foundation have several global
climate models.

Why is it necessary to have three agencies perform climate modeling?

It is imperative that multiple models study the climate system, because of the yet
unresolved uncertainties in the climate system. Although different climate models appear
to simulate 20" century global temperature change effectively, there remain large errors
and differences in the details of the climate, such as regional temperature and
precipitation changes and extreme events. Moreover, it has been shown that the best
estimates of climate change from models are the ensemble average of climate simulations
from multiple models. The U.S. Global Change Research Program Synthesis and
Assessment Product 3.1, Climate Models: An Assessment of Strengths and Limitation,
published in 2008, provided an evaluation and comparison of the lead climate models
internationally. One of the conclusions of that assessment was that no single current
model is superior to others in all respects, but rather different models have differing
strengths and weaknesses. Thus the federal agencies continue to pursue the development

of a small number of the prevailing international models.

The CESM that is jointly funded by DOE and NSF, and the GFDL model funded by
NOAA have been recognized as the leading models in the United States. The models
have established the U.S. as a world leader in the study of climate change. The research

associated with these models fosters national dialogue on causes and consequences of
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climate change that would not be possible with only one global climate modeling tool. In
addition, the differing approaches of the GFDL and CESM models involving, e.g.
numerical methods, grid construction, code development, and model architecture allows a
more rapid innovation across the scientific community; lessons learned and best practices
developed by each of the modeling teams are discussed during annual meetings and

program reviews.
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QUESTION FROM REPRESENTATIVE HALL

DOE Climate Programs

Q38d.

A38d.

The Office of Science does Climate and Earth System Modeling to determine the impacts
of climate change. Both NOAA. and the National Science Foundation have several global
ciimate models.

‘What is the benefit of this research to the American taxpayer?

Understanding how and why the Earth’s climate will change in the futore as a result of
changes in atmospheric, terrestrial. ocean, and cryospheric cbndiﬁons is essential to
making informed decisions about future energy techmology development and deployment
investments, manégcmcnt of natural resources, and national security vulnerabilities.
Investments in the development of reliable climate modeling tools are cssential for
informing multibillion 1o trillion dollar decision-making processes for infrastructure
associated with energy supply and transmission, transport, water management (including
freshwater, waste water, and reserves), agricultnre, and military facilities. The modeling
tools are additionally designed to provide sufficient information on the thresholds, tipping

points, and extremes of future climate states.
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QUESTION FROM REPRESENTATIVE HALL

Govemnment Accountability Office Report

Q39.

A39,

Recently, GAO released a report titled, "Opportunities to Reduce Potential Duplication in
Government Programs, Save Tax Dollars, and Enhance Revenue.”

In the area of achieving federal fleet energy goals, the report identified multiple
conflicting statutes and a lack of performance measures, resulting in fleet managers with
limited flexibility to meet the goals of reducing the federal fleet's use of petroleum and
GHG emissions. This piecemeal and fragmented approach by multiple agencies has led
to several conflicts, notably:

* Agencies are required to increase alternative fuel use, although most alternative
fuels are not yet widely available. Thus, agencies have been purchasing primarily
flex-fueled alternative fuel vehicles (AFVs), those that can operate on E85.
However, since E85 was only available at [ percent of U.S. fueling stations in
2009, agencies are requesting waivers from the requirement to use alternative
fuels.

* Under existing law, according to DOE, some vehicles with the lowest GHG
emissions do not qualify as AFVs; and according to GSA, some AFVs emit more
GHG emissions than some petroleum-fueled vehicles. Thus, by procuring a new
vehicle with low GHG emissions the agency may meet the requirement to reduce
GHG emissions. but not the requirement to purchase AFVs for its fleet.
*» Agencies are encouraged to acquire plug-in hybrids for their fleets when they
become publicly available; however, this appears to conflict with other
requirements that encourage agencies to reduce electricity consumption in federal
facilities - if an agency acquires plug-in vehicles, they may meet the requirement,
but this may lead to increased electricity consumption.
What steps have you taken to improve this mess in areas involving DOE?
DOE is unable to address conflicting mandates directly; however, we have recently taken
steps to help educate and guide agencies regarding mandates. In April 2010, we
published “E.O. 13514 Section 12 Guidance Document” and, in June 2010, we published
the complimentary “Handbook on Federal Fleet Management”. These two documents

provide an overview of Federal fleet requirements. They reframe Federal fleet

requirements to encourage agencies to meet the overarching goals (greenhouse gas and
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petroleum reduction) and, in doing so, also meet related mandates.

DOE also organizes meetings of Federal fleet managers to discuss the various

requirements.
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QUESTION FROM REPRESENTATIVE HALL

Government Accountability Office Report

Q40. As you know, the Tax Relief, Unemployment Insurance Reauthorization, and Job

A40.

Creation Act of 2010 (Pub.L. No. 111-312) extended the 45-cent per gallon federal
ethanol tax credit till December 31, 2011. Combined with the Renewable Fuel Standard
(RFS), which essentially requires rising use of ethanol and other biofuels from 12.95
billion gallons in 2010 to 36 billion gallons in 2022, this appears to lead to duplicative
federal efforts.

The result, according to GAO, is foregone revenues to the Treasury from $5.4 billion in
2010 to $6.75 billion in 2015 when the RFS requirement increases to 15 billion gallons
per year. Moreover, GAO noted in the report:

* Importantly, the fuel standard is now at a level high enough to ensure that a
market for domestic ethanol production exists in the absence of the ethanol tax
credit and may soon itself be at a level beyond what can be consumed by the
nation’s existing vehicle infrastructure.

In light of these facts, is the Administration reconsidering its position on ethanol
subsidies, in particular the federal ethanol tax credit?

Biofuels can play a key role in reducing our dependence on petroleum, and the
Administration stands ready to work with Congress to ensure that our biofuels tax

incentives are meeting today’s challenges and saving taxpayers’ money.



QUESTION FROM REPRESENTATIVE HALL

National Lab Staffing

200

Q41. Please provide a list with the number of full-time equivalents (FTEs) for each National

Laboratory for the previous ten fiscal years and the requested FTEs for FY 2012.

A4l.

Nationai
Laboratory

Ames
Argonne
Berkeley
Brookhaven

Fermi

Oak Ridge
National
Laboratory
Pacific
Northwest
Princeton

SLAC
Thomas
Jefferson
Total, SC
FTE's

Fv | Fv FY 2;(:):1 22:2
2001 | 2002 2008 | 2009 | 2010 | 201 | 202
207 300 817 318 320 313 306 304 308 307 320 314
3765 3826 3720 3637 3098 2675 2860 2857 2874 3194 3190 3140
2894 2996 2081 2072 2869 2753 2604 2781 2939 3223 3412 3517
2848 2840 2771 2720 2565 2516 2615 2660 2815 2045 3000 3020
2167 2211 2121 2078 1974 1952 1933 1849 1898 1927 1900 1800
3823 3803 3879 3930 4035 4137 4230 4420 4579 4927 4954 4754
3260 3334 3364 3428 3570 3660 3591 3616 3857 4103 4175 4100
530 535 446 456 438 432 441 443 457 496 503 430
1300 1494 1517 1564 1568 1563 1614 1568 1470 1579 1642 1645
608 636 661 681 635 600 627 655 660 723 805 799
21582 21976 21777 21786 21081 20811 20920 21163 21866 23423 23901 23518

Chart presenting NNSA’s National Laboratory FTEs are below. This data excludes

subcontractors. Employment projections for FY 2011 are planned end of year

projections, as year-end values are not yet available. FY 2012 values are based on site

allocations consistent with the President’s Budget Request.
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Total NNSA M&O Contractor Employment Levels

ACTUAL|ACTUAL{ACTUAL|ACTUAL|ACTUAL|ACTUAL|ACTUAL|ACTUALJACTUAL ACTUAL{ PLANNED |PLANNED

2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011 2012
LANL 4463 5070 5332 6017 6017 6634 6363 5840 583 5709 5112 5,745
LLNL 4278 4711 4787 4824 4807 4893 4978 4665 4217 4173 4244 4,234
SNL 3957 3675 4612 4696 4696 5079 4437 4385 4151 4240 4,584 4,673
Total 12,698 13456 14731 15537 15520 16,606 15778 14890 14,191 14,122 13940 14652

This data Excludes Subcontractors.
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QUESTION FROM REPRESENTATIVE HALL

EERE Support Programs

Q42.

A42.

According to DOE's FY 2011 and FY 2012 budget request documents, appropriations for

EERE Strategic Programs subprogram for FY 2009, FY 2009 Recovery Act, 2010, and
the FY 2012 request are as follows™:

EERE Strategic Programs

(Dollars in Thousands)

Strategic FY2009 FY2009 FY2010 FY2011 FY2012
Programs Current Current Current Estimated Request
Subprograms” Appropriation | Recovery Act | Appropriation | Appropriation
Appropriation
Communications 8,079 0 11,000 11,559
& Outreach”
Innovation & 0 0 7,000 15,145
Deployment*
International® 5,000 0 10,000 12,500
Strategic 0 21,890 6,000 7.000
Priorities &
Impact Analysis
Planning, 10,978 0 11,000 7,000
Analysis &
Evaluation
Total Strategic 24,057 21,890 45,000 53,204
Programs

* Formerly Program Support.
® Formerly Technology, Advancement & Outreach
¢ Formerly Commercialization
¢ Formerly Weatherization and intergovernmental Activities account in FY2009.

Please provide any updates to this table, including FY 2011 estimated appropriations.

Strategic FY2009 FY2009 FY2010 FY2011 FY2012
" Programs Current Current Current Estimated Request
Subprograms® Appropriation | Recovery Act | Appropriation | Appropriation
Appropriation (Cont, Resol.)
Communications
& Outreach” 8,079 0 11,000 11,000 11,559
Innovation &
Deployment® 0 0 7,000 7,000 15,145
International’ 0 0 10,000 10,000 12,500
Strategic
Priorities &
Impact Analysis 0 21,890 6,000 6,000 7,000
Planning,
Analysis &
Evaluation 10,978 0 11,000 11,000 7,000
Total Strategic
Programs 18,157 21,890 45,000 45,000 53,204
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QUESTION FROM REPRESENTATIVE HALL

EERE Support Programs

Q43.

According to DOE's FY 2011 and FY 2012 budget request documents, appropriations for
EERE Strategic Programs subprogram for FY 2009, FY 2009 Recovery Act, 2010, and
the FY 2012 requests are as follows':

EERE Strategic Programs

(Dollars in Thousands)
Strategic FY2009 FY2009 FY2010 FY2011 FY2012
Programs Current Current Current Estimated Request
Subprograms® Appropriation | Recovery Act | Appropriation | Appropriation
Appropriation
Communications 8,079 0 11,000 11,559
& Outreach” ]
Innovation & 0 0 7,000 15,145
Deployment®
International® 5,000 0 10,000 12,500
Strategic 0 21,890 6,000 7,000
Priorities &
Impact Analysis
Planning, 10,978 0 11,0600 7,000
Analysis &
Evaluation
Total Strategic 24,057 21,890 45,000 53,204
Programs

* Formerly Program Support,

® Formerly Technology, Advancement & Outreach

“ Formerly Commercialization

9 Formerly Weatherization and Intergovernmental Activities account in FY 2009,

Please provide a listing of the recipients of (i) the $24,057,000 in FY 2009 funding, (ii) the
$21,890.000 in FY 2009 Recovery Act funding, (iii) the $45,000,000 in FY 2010 funding,
and (iv) any FY 2011 funding lo date. Also include this listing each recipient's deliverables
and the cost of each such deliverable.

The following tables provide the detailed funding distribution for Strategic Programs
(formerly Program Support) funding for (i) FY 2009 Current Appropriation of
$24,057,000, (ii) FY 2009 American Recovery and Reinvestment Act (ARRA) funds
totaling $21,890,000, (iii) FY 2010 Current Appropriation of $45,000, and (iv) FY 2011

projects funded to date.
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FY 2009 Current Appropriation - Strategic Programs

Recipient Activity Funding
Communication and Outreach
Energy Enterprise Solutions, LLC EERE mformauon center (toll free call center); $2.144.645
web management and content
National Renewable Energy Web content and management; video support
° - $2,112,000
Laboratory services; and event support
Sentech, Inc. Commu.mca.hon:a services and general office $1.737.404
support; legislative research and support; events
The Ad Council Energy efficiency public service ad campaign $1.,206,000
Highland Technology Services, Inc. Communications services $335,000
Dittus Communications, Inc. Communications services $300,000
DOE Washington DC Headquarters Communications services and outreach materials $108,029
Sandia National Laboratory Communications services $50,000
The Media Network, Inc. Communications services $42,190
$5.000

Washington Convention Center

Planning, Analysis, and Evaluation

Communications services

Argonne National Laboratory Program Input Development and Modeling $152,000
Brookhaven National Laboratory Program Input Development and Modeling $400,000
Golden Field Office Entrepreneur in Residence $200,000
Massachusetts Institute Of MIT Clean Energy Prize $100,000
Technology
Lawaence Berisley National Model Enhancement and Cooperation with EIA $40,000
Laboratory
National Renewable E ’ Performance Measurement, Portfolio
abonal Renewable Lnergy Characterization, Model Enhancement, and $6,224,000

Laboratory - L

additional analysis
Oak Ridge National Laboratory Transportation Metrics Analysis $40,000
Pacific Northwest National Entrepreneur in Residence and $661,000

Laboratory

Commercialization Analysis

Sandia National Laboratory

Program Evaluation

$1,070,000

Technical and Analytical Support including

New West Technologies, LLC S L $395,200
Commercialization Analysis
Washington Headquarters Technical and Analytical Support $84.000

EnergyWorks Joint Venture

nalysi

TOTAL, FY 2009 Cu

rrent Appropriation

Technical and Analytical Support

$550,400

$17,956,868
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FY 2009 ARRA - Strategic Programs - Planning Analysis and Evaluation

Recipient Activity Funding
Woody Biomass CHP District Heating System —
. ) . merges heating/electricity needs of Vermont
City of Montpelier, VT Capital Complex with City Owned buildings and $8.000,000
150+ buildings in downtown district
" . Various RE (solar PV, two biogas digesters, small
Forest County Potawatomi Tribe, scale biomass district heating loop) projects to $2,600,000
Wi . L
help tribe reduce its diesel use and waste
Phillips County, CO Utility-scale Community owned wind farm $2,550,000
Various RE projects (solar PV/concentrating solar
" o highway project; 3 biogas digesters to micro
]S;::’zfﬂ:emo Municipat Utility turbine applications; one biogas enhancement $5,050,000
st pilot project) — all expected to be replicable for
other communities
University of California at Davis Wgsre-to-gnergy project — using waste from $2,500,000
various university programs
National Renewabie Energy Funds used for technical support at grantees’
. $527,468
Laboratory request
Washington Headquarters Management and Oversight Activities 662,532
Total, FY 2009 ARRA $21,890,000
FY 2010 Current Appropriation - Strategic Programs
Recipient Activity Funding
Communications and Qutreach
. L EERE information center (toll free call center);
Energy Enterprise Solutions, LLC web management and content $4,533,000
Sentech, Inc. Commu'mca.non.s services and general office $3.208.500
support; legislative research and support; events
National Renewable Energy Web content and management; video support
L ; $2,072,200
Laboratory services; and event support
The Ad Council Energy efficiency public service ad campaign $300,600
DOE Washington DC Headquarters Communications services and outreach materials $286.432
Energyworks Joint Venture Communications services and general office $250.000
support
New West Technologies, LLC Communications services $149,503
Alliance to Save Energy Conference sponsorship $100.000
Cision US, Inc. News clips and media information $33,886
ICLEI- Local Goveraments for Conference sponsorship $24.000

Sustainability USA, INC.
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Partnerships, Inc.

Innovation and Deployment

Oak Ridge National Laboratory Communications services $17.129
Highland Technology Services, Inc. Communications services $15,000
Northeast Energy Efficiency Conference sponsorship $10,000

Education & Workforce Development Technical

International

Technical support .

Er%ergy Enterprise Solutions, LL.C Support $90,000
National Renewable Energy Education & Workforce Development $600,000
Laboratory

National Renewable Energy Technology Portal - Technology $1.518.181
Laboratory Commercialization Fund Project T
Washington Headquarters SBIR/STTR Review/Support $125.000
National Energy Technology SBIR/STTR Review/Support $375,000
Laboratory

National Renewable Energy Deployment: Hawaii Clean Energy Initiative $1,000,000
Laboratory

National Renewable Energy i : . "

Laboratory Deployment: Alaska Clean Energy $500,000
National Renewable Energy Deployment: NSF Otfice of Polar Programs $750,000
Laboratory

National Renewable Encrgy Energy Development in Island Nations, USVI $500,000
Laboratory

Oak Ridge Operations Office University Innovation Ecosystems $1,050,000
Washington Headquarters Bloomberg-NEF & CleanTech Data, Analysis & $491 819

Argonne National Lab

Program Support and Analysis

$50,000

Alliance to Save Energy

Energy Efficiency Codes Cooperation and
Contference Support, International Partnership
for Energy Efficiency Collaboration (IPEEC)--
Policy Commiittee

$466,000

Brookhaven National Lab

India Cities partnership, Energy Efficiency
partnership with the Ministry of Urban
Development, Times Business Solutions,
Ahmedabad Municipal Buildings, Surat Energy
Policy, AHLSG Energy Course, Energy Smart
Schools

$300,000

Energy Enterprise Solutions, LLC

EERE International Website

$15,000
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Foreign Service National, USTDA-- Orientation
Visit for Chinese Mayors, Interfax Subscription,

Washington Headquarters Intl Contractor Support, ICASS Fees, Foreign ¥611,000
Service National, IPEEC
Bi-national Industrial Research and Technology Development and $2.000,000

Development

Commercialization Solicitation, per EISA 917

Lawrence Berkeley National Lab

China Buildings EE Analysis, Data Center
Initiative, Policy Studies, Program Support and
Analysis, Sustainable Cities, IPEEC, Eco-City
Partnerships, International Energy Agency (IEA)
Global Energy Assessment input, Asia-Pacific
Partnership Buildings and A

$1,750,000

National Association of State Energy
Officials

Buildings Exhibit/Shanghai Energy Conservation
Museum Project/City Pairings and Technical
Assistance

$200,000

New West Technologies, LLC

Intl Contractor Support, IPEEC

$211,000

National Renewable Energy Lab

CLEAN Partnership, Open Energy Information
website, U.S.-Canada Clean Energy Dialogue
Technical Support, Advanced Solar R&D,
Advanced Wind R&D, Grid Integration, RE
Advisory Group, Renewable Electric Roadmap,
Technology Standards, Program Support and
Analy

$3,010,000

Oak Ridge National Lab

Advance understanding and application of
GSHPs in China and India , program support and
analysis, Save Energy Now training, building
assessments and design charettes, software tools

$380,000

Pacific Northwest National Lab

Documenting Code Enforcement Systems in
China and Technical Assistance, Joint R&D on
Thermochemical Conversion of Biomass to
Mixed Alcohols and Integrated Approach for
Biomass Conversion to Fuels Projects,
Compliance tools, APP Codes development,
Russia

Strategic Programs Impact Analysis

$1,007,000

Argonne National Laboratory Transportation Energy Futures $250,000
. . ’ e Intergovernmental Panel on Climate Change
t;‘;:f;‘i Berkeley National chapter and State Energy Efficiency Action $230,000
ory Network activities
Oak Ridge National Laboratory State Energy Efficiency Action Network and $100,000
industrial energy efficiency analysis
Oak Ridge Operations Office University Innovation Ecosystems $422,000
Sentech, Inc. Supply Chain Analysis $94,000
Navigant Energy Efficiency Analysis $100,000
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EnergyWorks Joint Venture Technical and Analytical Support $700.000
Lo o N Renewable Electricity Futures, Building Energy
National Renewable Energy Futuares, Transportation Energy Futures, Industry $4,104,000

Laboratory

Subtotal, Strategie Program Impact A

Energy Futures, and additional analysis

Planning, Analysis and Evaluation

Argonne National Laboratory Benefits and Behavioral Analysis $310,000
Brookhaven National Laboratory g?{%ﬁ:ﬁgﬂ‘g 42;\)/6]()})!“6]1{‘ and Modeling $440,000
Golden Field Office Smart Power $50,000
i,gt\;v(;e;ii;&erkelcy National Representation of Energy Efficiency in Models $125,000
National Renewable Energy Benefits Analysis, Mode!‘ Enhzmcerqent and $6.949.500
Laboratory Development, Collaborative Analysis >
Oak Ridge National Laboratory Behavioral Analysis $150,000
Oak Ridge Operations Office University Innovation Ecosystems $278.000
Pacific Northwest National Pr()grgm Inprl.lt Dcvelopmen,t fmd Modelix?g, $485.000
Laboratory Intensity Indicators and additional analysis ’
Sandia National Laboratory Program Evaluation $1.500,000

Washington Headquarters

Subtotal, Planning,

Planning and Technical Support

Total, FY 2010 Current Appropriation

500

$44.,999,650
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g to Date

Recipient

Activity

Funding

Communication and Outreach

Energy Enterprise Solutions, LLC

EERE information center (toll free call center);
web management and content

$3,175,500

Sentech, Inc.

Communications services and general office
support; legislative research and support; events

$2,500,000

National Renewable Energy
Laboratory

Web content and management; video support
services; and event support

$1,454,200

National Energy Technology

DOE Washington DC Headquarters
| Subt ! s and Out

Innovation and Deployment

Communications services $800,000
Laboratory
The Ad Council Energy efficiency public service ad campaign $613,446
Energyworks Joint Venture Communications services and general office $200,000
support
Alliance to Save Energy Conference sponsorship $24,000
$17.000

Communications services and outreach mater

Education & Workforce Development Technical

Energy Enterprise Solutions, LLC

Argonne National Laboratory S $200.000
upport

Oak Ridge Operations Office SBIR/STTR Review/Support $450,000

Education & Workforce Development $350,000

International

Washington Headquarters

Argonne National Lab Natural Gas Bus Conversion $35,000
Lawrence Berkeley National Lab Geothermal Technical Cooperation $14,368
T . T Masdar building EE and PV, Program Support
National Renewable Energy Lab and Quick Response, Technical Integration $500,000
Green & Intelligent Buildings Conference Co- $76.000

sponsorshi

Strategic Priorities and Impact Analysis

Lawrence Berkeley National
Laboratory

Planning, Analysis and Evaluation

Intergovernmental Panel on Climate Change

Total, FY 2011 Strategic Programs

Golden Field Office [ Smart Power

Subtotal, Planning Analysis and Evs

$150,000

$150,000

$10,799,514
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QUESTION FROM REPRESENTATIVE BARTLETT
In view of this trend of greater fuel-use in the heavy duty sector, and the lack of any clear
alternatives for Heavy Duty vehicles, why has DOE chosen to focus huge sums on Light
Duty and substantially less by comparison on Heavy Duty?
The Department’s support of light-duty vehicle technologies generally reflects their
significant contribution to highway transportation energy use, compared to other vehicle
classes: light-duty vehicles account for 76% and heavy trucks account for 19% of U.S.
highway transportation energy use (buses and medium trucks account for the remaining
5%). Itis important to note, however, that much of the Vehicle Technologies budget
supports the development of technologies applicable to both light-duty vehicles and
heavy-duty vehicles, such as advanced combustion, hybridization, and lightweight
materials. SuperTruck projects, for example, are using hybrid and lightweight materials
technologies to improve the efficiency of class 8 trucks. In addition, the Department’s
chicle Technologies Program facilitates communication across the research community to
leverage technology development and expertise that can benefit multiple vehicle classes.
Among the most recent examples, the Program hosted a roadmapping workshop in March
that brought together manufacturers and suppliers from the light-duty and heavy-duty

vehicle communities to discuss research needs, technical targets, and strategies.
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QUESTION FROM REPRESENTATIVE BARTLETT

Why, after finally focusing on an integrated vehicle approach to Heavy Duty R&D, has DOE
quickly reversed, even before providing any chance to demonstrate success?

The Department is working to fund completely all SuperTruck projects. Two of the three
projects awarded are fully funded. The Department is looking at ways to continue
funding the third project within the fiscal year 2012 (FY 12) budget request, recognizing
that this integrated project includes research and development efforts that cut across

several program activities including energy storage, light weighting, and vehicle systems.
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, [ am concerned about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Energy Physics program, which is in a
period of transition. The Administration has notified Congress that it intends to shut
down the Tevatron at the Fermi National Accelerator Laboratory (Fermilab) as originally
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dakota.

It is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. T also understand that the Department stepped in
when it became clear that a new stewardship agreement would be needed between DOE
and the National Science Foundation (NSF) while a study is conducted and decisions are
made on a path forward for the project.

Mr. Secretary, what is the current status of LBNE? Has NSF identified the resources to
keep DUSEL underway during this interim period while the study is conducted and a
revised project is developed?

The LBNE Project is preparing material on cost-effective options for the experiment at
the Homestake Mine that will be submitted to the DOE for review. To maintain the
viability of the Homestake mine while the DOE assessment is carried out, DOE and NSF
have agreed to the following: NSF will provide up to $4,000,000 to bridge an
approximately four month funding gap between June to September 2011 to keep the

Homestake Mine dry through FY 2011. The Office of Science has requested

$15,000,000 in FY 2012 for continued de-watering and minimal sustaining operations.
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, I am concerned about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Energy Physics program, which is in a
period of transition. The Administration has notified Congress that it intends to shut
down the Tevatron at the Fermi National Accelerator Laboratory (Fermilab) as originally
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dakota.

It is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. I also understand that the Department stepped in
when it became clear that a new stewardship agreement would be needed between DOE
and the National Science Foundation (NSF) while a study is conducted and decisions are
made on a path forward for the project.

The President’s FY 2012 budget request of $797.2 million for High Energy Physics
overall would amount to a freeze at the FY 2010 enacted level when other programs
within the Office of Science are slated for increases of from 21 to 24 percent. Why is
there such an imbalance in the basic research portfolio of the Office of Science?

The High Energy Physics program is in transition and the President’s request carefully
balances tradeoffs between new investments and concluding activities. The request

includes investments in future capabilities and new research directions, while other

activities, such as the Tevatron operations, come to an end.
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, I am concerned about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Energy Physics program, which is in a
period of transition. The Administration has notified Congress that it intends to shut
down the Tevatron at the Fermi National Accelerator Laboratory (Fermilab) as originally
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dakota.

It is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. I also understand that the Department stepped in
when it became clear that a new stewardship agreement would be needed between DOE
and the National Science Foundation (NSF) while a study is conducted and decisions are
made on a path forward for the project.

High Energy Physics is an international field with researchers around the world building
complex experiments and collaborating on research at these facilities. What message are
you sending to the international scientific community with essentially a freeze on the
program?

The President’s request includes support for robust participation in international
collaborations such as the LHC, the Daya Bay neutrino experiment in China, and the B-
Factory and neutrino experiments in Japan. Furthermore, we are continually engaged
with our international partners as we chart our course for new capabilities and new
research directions. Our international partners understand that the U.S. is not retreating
from the scientific frontier, but consolidating its position and defining a more focused

future program where the U.S. will lead in selected high priority research areas that

benefit the nation near and long term.
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, I am concerned about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Energy Physics program, which is in a
period of transition. The Administration has notified Congress that it intends to shut
down the Tevatron at the Fermi National Accelerator Laboratory (Fermilab) as originally
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dakota.

1t is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. T also understand that the Department stepped in
when it became clear that a new stewardship agreement would be needed between DOE
and the National Science Foundation (NSF) while a study is conducted and decisions are
made on a path forward for the project.

Within the overall funding request for High Energy Physics for FY 2012, are there the
necessary investments that will allow Fermilab to make the transition to the new projects
critical to its future as the nation’s only laboratory for particle physics research?

Yes. The FY 2012 request supports two initiatives for significant future capabilities at
Fermilab: the Long Baseline Neutrino Experiment, and the Muon to Electron Conversion
Experiment. These are in addition to continued investment in current and near term
experiments based at the Fermilab campus, including MINOS, MicroBooNE, NOvA, and
other research and development activities. The Office of High Energy Physics works

closely with Fermilab to further develop the laboratory’s capabilities to support current

and future research directions in High Energy Physics.
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, I am concerned about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Fnergy Physics program, which is in a
period of transition. The Administration has notified Congress that it intends to shut
down the Tevatron at the Fermi National Accelerator Laboratory (Fermilab) as originaily
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dzkota.

It is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. 1 also understand that the Department stepped in

" when it became clear that a new stewardship agreement would be needed between DOE

and the National Science Foundation (NSF) while a study is conducted and decisions are
madc on a path forward for the project.

Is the $17 million requested for the Long Baseline Neutrino Experiment sufficient to start

this project as Fermilab transitions from running the Tevatron? Is this request sufficient
to make up for the loss of work for FY 20117

The total funding requested in TY 2012 is $24 nﬁmon with $17 million being allocated
for Project Engineering and Design (PED) funds and another $7 million for Other Project
Costs. The pace of this project has been slowed Lo allow for DOE’s assessment of
alternative locations for the LBNE far detector, including the Homestake mine, and it will

not be possible to completely make np the loss of work in FY 2011,
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, I am concemed about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Energy Physics program, whichis in a
period of transitton. The Administration has notified Congress that it intends to shut
down the Tevatron at the Ferrni National Acceleralor Laboratory (Fermilab) as originally
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dakota.

Tt is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. I also understand that the Department stepped in
when it became clear that a new stewardship agreement wouid be needed between DOE
and the National Science Foundation (NSF) while a study is conducted and decisions are
made on a path forward for the project.

I note thal the President’s budget request for NSIF proposed to terminate the DUSEL
project for estimated savings of $36 million? Is the $15 million in the FY 2012 budget
request for DOE sufficient to sustain the work at the DUSEL site while a new project
profile is developed? :

Yes. The $15 million is intended to maintain the viability of the Homestake Mine as
DOE assesses alternative locations for neutrino, dark matter, and beta decay experiments
that are planned by the Office of Science High Energy Physics and Nuclear Physics

programis.
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QUESTION FROM REPRESENTATIVE HULTGREN

Secretary Chu, I am concerned about funding for the Department of Energy’s (DOE)
Office of Science, and specifically the Higher Energy Physics program, which is in a
period of transition. The Administration has notified Congress that it intends to shut
down the Tevatron at the Fermi National Accelerator Laboratory (Fermilab) as originally
planned at the end of FY 2011. With the end of operations at this record-breaking
machine, Fermilab is ready to transition to new programs, including the Long Baseline
Neutrino Experiment (LBNE). The LBNE is to be the anchor project for the Deep
Underground Science and Engineering Laboratory (DUSEL) at the Homestake Mine in
South Dakota.

It is my understanding that the President has proposed $32 million for DUSEL and LBNE
in his FY 2012 budget request for DOE. I also understand that the Department stepped in
when it became clear that a new stewardship agreement would be needed between DOE
and the National Science Foundation (NSF) while a study is conducted and decisions are
made on a path forward for the project.

Do you feel that the $32 million you are proposing for FY 2012 is sufficient to maintain
progress on this important national facility, leveraging the more than $250 million
invested to date in private, state, and federal funds?

The FY 2012 Office of Science request includes $24 million for LBNE and $15 million
for continued pumping and minimal sustaining operation at the Homestake mine. This
funding is adequate to maintain progress on LBNE and preserve the viability of the

Homestake mine during the time DOE assesses cost effective options for achieving the

science it had planned.
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QUESTION FROM REPRESENTATIVE HULTGREN
Mr. Secretary, I am very interested in promoting alternative energy sources such as wind
and solar. My understanding is that one of the issues that is emerging with wind turbine
technology is the question of the reliability and longevity of this infrastructure.
‘What is the department doing to support research efforts aimed at improving the
reliability and longevity of wind turbine technology through retrofits of existing turbines
or the development of wind turbines that have longer live cycles?
The Department’s Wind Program has several research projects directly addressing the
reliability and longevity of wind turbines. These efforts include the Continuous Reliability
Enhancement for Wind (CREW) database, The Gearbox Reliability Collaborative and The
Blade Reliability Collaborative. The Department’s Wind Program also supports a number of

testing facilities that are used for drivetrain and blade research and certification efforts, which

also support the goals of reliability and longevity.

The CREW database project is characterizing wind turbine reliability and performance issues
at operational wind farms. Data collected in the CREW database will be used to guide future
Wind Program R&D investment by identifying critical issues, determining the relative impact

of component failures, and providing data on the root cause of component failures.

The Gearbox Reliability Collaborative is led by the Department’s National Renewable
Energy Laboratory and includes participants from wind turbine owners/operators;
manufacturers of wind turbines, gearboxes and bearings; the lubrication industry; industry
consultants; academia and other DOE national laboratories. The Gearbox Reliability
Collaborative is identifying deficiencies in the design process that contribute to substantial

shortfalls in service life for many current gearbox designs.
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The Blade Reliability Collaborative is led by the Department’s Sandia National Laboratory
and includes participants from industry, academia, and the Department’s National Renewable
Energy Laboratory. The goals of this collaborative are to identify thé most prevalent sources
of blade failure, determine the most effective method to detect defects and damage, classify
the severity and criticality of prominent defects, and assess the ability of modeling tools and

test methods to predict the effect of defects and damage on operating blades.

With the help of funding from the Recovery Act, the Department has established two new
independent research and testing facilities and is also upgrading the facilities at the National
Wind Technology Center operated by the Department’s National Renewable Energy
Laboratory. The Massachusetts Large Blade Test Facility in Boston, MA, funded with $25M
from the Recovery Act, will enable research and certification testing of large rotor blades up
to 90 meters long, The Clemson University Wind Turbine Drive Train Test Facility in North
Charleston, SC, funded with $45M from the Recovery Act, will include 7.5MW and 15 MW
dynamometer test stands for research and certification testing of wind turbine drivetrains.
The National Wind Technology Center in Broomfield, CO, funded with $10M from the
Recovery Act, will add a SMW dynamometer to complement the existing 2.5MW
dynamometer for research and certification testing of wind turbine drivetrains. The research
and certification testing at these facilities are aimed at determining whether the drivetrains

and blades that are tested will reliably meet their design lifetimes.

In summary, the Department has made a commitment to address wind turbine reliability as a
major part of its research agenda, and it will continue to maintain reliability testing and R&D

as a priority under the proposed FY 2012 budget.
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QUESTION FROM REPRESENTATIVE HULTGREN
Another very fundamental issue is the question of how we transfer wind and solar
generated energy technology into the electricity grid in an effective and organized
manner — this requires consideration of issues such as system balance, energy storage and
transmission. Can you tell me what the Department is doing in terms of research to
address the basic challenges involved in mapping wind and solar generated energy into
the electrical grid?
Efforts to ensure variable renewable energy sources like solar and wind are
integrated efficiently into the electrical grid are coordinated between the Office of
Electricity Delivery and Energy Reliability (OE) and the Office of Energy
Efficiency and Renewable Energy (EERE). One of the key efforts being
coordinated between the two Offices to better understand the impact of high
levels of renewable deployment are the second phases of the Eastern Wind

Integration and Transmission Study and the Western Wind and Solar Integration

Study.

In addition, OE is funding collaborative approaches for long-term transmission
planning at the interconnection level. These projects will determine the
transmission requirements associated with a broad range of electricity supply
futures, including intensive development of renewable resources. On the
technology side, OE is investing in research and development activities that will
contribute to a robust electrical infrastructure that can support a wide variety of
energy sources. This includes efforts to expand wide-area situational awareness
(through widespread deployment of phasor measurement units and smart grid
devices) to address operational variability associated with renewables. In the

energy storage arena, OE is supporting, for example, compressed air energy
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storage projects in Jowa, California, and New York to absorb nighttime wind
power from the Great Plains and deliver day time peak power, as well as applying
energy storage technologies to reduce intermittency issues associated with solar

generation in New Mexico and California.

Within EERE’s Wind and Water Power Program, efforts are underway to better
understand reliability impacts of wind deployment though analysis of wind providing
frequency response; wind integration studies are being conducted with support from
experts at national labs to various utilities; analysis is being done on coordinated dispatch
and operations between utilities to aid in wind deployment; work is being conducted on
the development and validation of non-proprietary wind generator models for use by
system planners; efforts are being made to improve wind forecasting and increase its use
by operators; and the Office is working to establish methodologies for determining the

impacts for reserves needed in systems with high levels of wind.

The Department’s Solar Energy Technology Program (SETP) in EERE is also addressing
how to integrate high penetrations of solar technologies in a safe, reliable, and cost-
effective manner. Through the SunShot Initiative, the Department has set a goal to
achieve grid parity without subsidies and thus become competitive with fossil fuel
throughout the U.S. and world by making solar a dollar-a-watt ($/w pr 4-5 cents’kWh
equivalent). The Systems Integration subprogram is an important component in reaching
this goal and will help allow for the seamless system integration of solar technologies.

Important areas of research include acquiring the field data needed to support modeling
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(production cost modeling, solar plant production modeling), analysis (grid impacts,
variability, ramps), demonstration, and validation. Additionally, developing validated
inverter and system models and simulation tools to support analysis of solar integration
will be a key area for research, while utilizing power system models and tools will help
us understand the effects of large solar penetrations on the transmission grid. SETP is
also working on addressing and quantifying the variability and uncertainty of the solar
energy system output (e.g., field data collection) and developing solutions (e.g., short-
term and long-term forecasting, curtailment, market structure, storage) that minimize the

impact solar technologies have on electric power systems operations.
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QUESTION FROM REPRESENTATIVE ADAMS
Does the Secretary believe the department’s proposal for $3.6 billion in increased taxes
on oil and natural gas comes at the right time given the highest average gas prices we
have ever seen in this country?
First of all, the Administration’s budget request includes repeal of subsidies for industries
making record profits. Oil and gas production are mature technologies that do not need
continued federal government support for production. The oil industry in particular has
enjoyed subsidies for almost 100 years, and the Administration believes that private

industry can adequately fund their exploration and production activities without help

from the U.S. taxpayers.
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QUESTION FROM REPRESENTATIVE ADAMS
Currently the Federal Government spends more than 58 billion across 16 agencies to
conduct climate change research. How would the Secretary justify the billions that the
Department of Boergy is spending on (his same research in light of the duplication.
Understanding the Earth’s climate systém, including its atmospheric, oceanic, terrestrial,
and cryospheric components, is one of the universal grand challenge science questions of
aur time. Understanding how the Harth’s climate will change mn the future also has broad
implications for meeting the energy dewands of a growing population, managing
increasingly scarce or vudnerable natural resources, and identifying and addressing
emerging national security concerns. Climaie science across the federal government
provides critical new knowledge on the core components of the climate sysiem. Each
agency contributing to the national investmennis in climate science research does so with
the goal of addressing their mission, capitalizing on their core strengths and
competencies, and leveraging ﬂ.ll‘: expertise and investments of other federal agencies.
The federal investment in climate science spans experimental field research, global
observations and measurements using surface and space-based platforms, modeling, and

integrated assessment research on impacts of climate on energy, water, and agriculture.

Much of the $2.6 billion proposed for the federal invesiment in climate science in the
2012 Budget, coordinated through the U.S. Global Change Research Program, involves
NASA and NOAA satellites that collect climate data and surface weather and ocean
observation networks. A fraction of the investment is dedicated to studying the science
of climate change and the development of predictive models for use by decision makers.
DOE’s current total investment of about S200 million {with $250 million proposed in

FY 2012) is for basic research on clouds, aerosols, terrestrial carbon cycling, the



226

development of a multi-compartment, high resolution earth system model, and impacts of

foture projections on energy systerus.

Energy planners need reliablle, robust modeling tools for assessing risks and informing
major energy investment decisions, and they need them sooner rather than later. The
Department’s mission is to ensure America’s security and prosperity by addressing its
energy, enviremmental, and onclear challenges through transformative science and
technology solutions. In order for the mission to be sustained, DOE must make science
and technology investmenis that advance the efficiency and affordability and minimize
the deployment risk of all possible energy technologies. While scientific investments that
advance energy technologies rely on discoveries in matcrial, biological, and chemical
sciences, parallel scientific research that minimizes design and deployment risk requires
accurate descriptions of long-term weather palierns and exlremes over infrastructure
lifetimes. Exiremes include frequencies of hurricanes, floods, droughts, heat waves, etc.
How these events might change and in turn impact the farming of bioenergy crops and/or
siting of wind energy farms is a risk the DOE and industries need to examine. The
modeling and prediction tools developed b3; DOE are based in most part on BER-
supported science, and the DOE participation in USGCRP allows science developed by
oiher agencies (including NOAA, USDA, USGS, NSF, and NASA) to be rapidly
assimilated into our prediction capabilities. It is both the uniqueness and mission-value
of the BER science as well as the USGCRP framework that allows rapid assimilation of
other agency research products that has resulted in BER preeminence and best-in-class

stature in climate prediction capabilities. With this approach, these capabilities are also
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serving to contribute to the energy component of the Nation’s strategic economic

security.



Q3.

A3.

228

QUESTION FROM REPRESENTATIVE ADAMS
Please provide the names, titles, salaries and tenures of all staff members at the
Department of Energy who are, or were, paid to design and implement your educational
programs with the online games and energy action lists that ask children to, "talk to your
parents about energy star appliances, programmable digital thermostats, and home
improvements.”
These products were administered by the Office of Energy Efficiency and Renewable
Energy, under former Assistant Secretary Andy Karsner. The products were made
available in the fall of 2008. They have remained in EERE’s corporate web sites since

that time. Mr. Phil West, Director of Communications and Outreach, presently oversees

EERE’s corporate web sites.
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QUESTION FROM REPRESENTATIVE ADAMS
Over the previous year, the Department of Energy has systematically worked towards
permanent closure of Yucca Mountain. Does the Secretary support the President's
assertion that there are valid safety concerns associated with Yucca Mountain?
The Department has determined that a geologic repository at Yucca Mountain is not a
workable option. The reasons for this determination have been explained in filings
before the Nuclear Regulatory Commission and the Circuit Court of Appeals for the

District of Columbia. Iam enclosing for your review relevant excerpts from those

filings.

The Department of Energy is committed to meeting its obligation to dispose of spent
nuclear fuel and high-level radioactive waste. DOE made the decision to terminate the
Yucca Mountain project because we can and must do better than Yucca Mountain in
meeting that obligation. In particular, Secretary Chu has said that our approach must be
both scientifically sound and succeed in achieving the necessary consensus of the
affected parties, including the communities directly affected. It has been clear for many
years that the Yucca Mountain project has not achieved that consensus. On the contrary,
it has produced acrimony, dispute, and uncertainty for several decades. In order to chart
a better path forward, Congress funded and, at the direction of the President, the
Secretary convened the Blue Ribbon Commission on America’s Nuoclear Future with a
mandate to conduct a comprehensive review of policies for managing the back end of the

nuclear fuel cycle.
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QUESTION FROM REPRESENTATIVE ADAMS
‘What authority has Congress given Department of Energy to withdraw the Yucca
Mountain NRC application? How many employees were laid off as a result of
terminating contracts associated with Yucca Mountain? It is my understanding that many
documents and scientific evidence was removed from Yucca Mountain; where is the
information now? What scientific evidence is DOE using to justify this attempt to
withdraw the Yucca Mountain application?
The Department has determined that a geologic repository at Yucca Mountain is not a
workable option. The reasons for this determination have been explained in filings
before the Nuclear Regulatory Commission and the Circuit Court of Appeals for the
District of Columbia. Iam enclosing for your review relevant excerpts from these filings.
The Motion to Withdraw was filed consistent with the Nuclear Waste Policy Act and

existing NRC procedures applicable to such applications. An appeal of the licensing

board’s denial of this motion is pending before the Commission.

DOE made the decision to terminate the Yucca Mountain project because we can and
must do better than Yucca Mountain in meeting that obligation. In particular, Secretary
Chu has said that our approach must be both scientifically sound and succeed in
achieving the necessary consensus of the affected parties, including the communities
directly affected. It has been clear for many years that the Yucca Mountain project has
not achieved that consensus. On the contrary, it has produced acrimony, dispute, and
uncertainty for several decades. In order to chart a better path forward, Congress funded
and, at the direction of the President, the Secretary convened the Blue Ribbon
Commission on America’s Nuclear Future with a mandate to conduct a comprehensive
review of policies for managing the back end of the nuclear fuel cycle

The Department does not have an estimate of how many contractor employees were laid
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off by their employers as a result of terminating or descoping contracts related to the
termination of the Yucca Mountain. As a result of the closure of the Office of Civilian
Radioactive Management (OCRWM), only three of the 184 federal OCRWM personnel

were involuntarily separated on September 30, 2010.

The Department has taken extensive efforts to preserve scientific information and data
related to a repository at Yucca Mountain and the storage and disposal of spent nuclear
fuel and high-level radioactive waste. The data storage systems were never located at the
Yucca Mountain site. The Department has preserved the data on these systems. Most of
the data is or will be preserved at the Department’s facility in Morgantown, West
Virginia. Scientific evidence such as test samples is being maintained at the Nevada

National Security Site or at other secure locations.
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QUESTION FROM REPRESENTATIVE ADAMS
Does the secretary believe that the $2 billion increases in "clean energy"- spending on
programs that have already received dramatic increases, including $17 billion in Stimulus
spending, are the best use of Taxpayer money?
The Department believes that increasing funding for innovative clean energy
technologies is essential to promoting the future of American competitiveness and energy
security. These investments will help promote new domestic industries that create high
quality jobs and important manufacturing capabilitics. While the Recovery Act
provided an important injection of capital and tax credits into the private markets,

continued government investment in R&D is critical to the development of early stage

technologies.
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QUESTION FROM REPRESENTATIVE PALAZZO
Secretary Chu, now during this challenging time of record oil prices, record deficit
spending and record unemployment can this administration support spending billions of
dollars to support an 80 percent clean energy objective that cannot be reasonably met
when our country is blessed with an abundance of fossil based natural resources that have
proven to be cost effective for both the consumer and producer and can quickly create
thousands of jobs for Mississippians and Americans?
The President’s clean energy goal is defined very broadly to include renewable, nuclear
power, efficient natural gas, and coal with carbon capture and sequestration. The breadth
of this proposal is precisely why the target can be reasonably met with technologies
ranging from wind and solar to innovative fossil technologies and many technologies
available today. In addition, over time, the clean energy standard will unlock the
potential and provide the incentive to develop new, low-cost clean technologies that will
create new American businesses and reduce costs to consumers while driving our ability

to compete with other countries around the globe making sizable investments in clean

energy.
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QUESTION FROM REPRESENTATIVE PALAZZO
What steps are being taken by the administration to ensure rising fuel prices do not have
the same economic impact on the economy that we witnessed in the summer of 2008
when prices spiked at the pump at $4.00 per gallon?
As the President said in his speech at the end of March, we understand burden gas prices
put on millions of Americans already struggling, and we are focused on how to protect
American consumers against rising oil prices while securing our energy future. When
President Obama took office, America imported 11 million barrels of oil a day. He has
pledged that by a little more than a decade from now, we will have cut that by one-third,
and put forward a plan to secure America’s energy future by producing more oil at home

and reducing our dependence on oil by leveraging cleaner, alternative fuels and greater

efficiency. The Administration’s Blueprint for a Secure Energy Future outlines the

comprehensive national energy policy that this Administration has pursued since day one,
and which we will build upon to secure our energy future. It includes a comprehensive
program to develop and secure our energy supplies, provide consumers with choices to

reduce costs and save energy, and to innovate new and cleaner energy technology.
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QUESTION FROM REPRESENTATIVE PALAZZ()

According to the Energy Informnation Administration gas prices peaked the week of July
14, 2008. On July 14, 2008, President George W. Bush lified the executive prohibition
on oil exploration in the Outer Continenial Shelf (OCS) to allow for increased access to
offshore exploration. At that point, pump prices decreased sharply each weck bottoming
out in late December 2008. In the wake of the BP Deep Water Horizon oil spill President
Obama issued a moratorium on offshore drilling. Nearly a year later, a de-facto
moratorium rernains as the Bureau of Ocean Energy Management, Regulation and
Enforcement (BOEMRE) has only autborized one drilling permit out of 103 reguested in
the Gulf of Mexico. This has come with a particulariy devastating economic impact to
South Mississippi. If President Obama immediatcly permitted the outstanding requests
and allowed for new drilling in the Gulf of Mexico, would it put downward pressure on
gas prices? Moreover, would easing restrictions OCS exploration nationwide put
downward pressure on gas prices?

The Department of Energy has no cegulatory-or permitiing role with respect to oil

exploration in the Outer Continental Shelf (OCS).
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QUESTION FROM REPRESENTATIVE JOHNSON
Arguments used to oppose investments in applied research on new energy technologies
appear to center on the following two assumptions: if it is worth doing, then market
forces will drive private sector entities to do it on their own; and, taxpayer investment in
technology innovation skews market forces and amounts to the government picking
winners and losers. This debate is somewhat confused by the fact that the terms “basic
research™ and “applied research™ have different meanings to different people. Activities
that policymakers and agencies consider to be applied research may often be considered
by the private sector to be basic research that is far too underdeveloped to warrant
significant investment by the private sector.

How do you respond to these two assumptions as they are used to justify cuts to applied
R&D?

Department of Energy (DOE) support of basic research leading to scientific discoveries,
applied research and development, and concept demonstration is necessary to stimulate
private investment in innovative new energy technologies that will build our future
energy independence. DOE and its predecessor agencies have a well established track
record in providing results necessary for the early stages of energy sector innovation
throngh basic research discoveries in the Office of Science and support of applied

research and development efforts in the DOE technology programs.

The Department's “basic research” and “applied research” activities are defined by the
Office of Management and Budget (OMB Circular No. A-11). OMB categorizes all
government R&D funding by these definitions. "Basic research" is defined as systematic
study directed toward fuller knowledge or understanding of the fundamental aspects of
phenomena and of observable facts without specific applications towards processes or
products in mind. Basic research, however, may include activities with broad
applications in mind. "Applied research” is defined as systematic study to gain

knowledge or understanding necessary to determine the means by which a recognized
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and specific need may be met, DOE maintains strong, continual coordination activities
among its science and technology programs to meaningfully integrate the R&D that the

Department supports.

At the early stages of energy sector innovation—especially discoveries born through
scientific research—the private sector has minimal investments, while the Department
supports a wide range of energy technologies through a palette of pre-competitive R&D

programs.

Your two assumptions are important factors when the Department considers which, if
any, demonstration and deployment activities to support as part of integrated mission-
critical programs that span the full range of the R&D spectrum in order to help bring new
high-priority energy technologies to the market. Getting the balance right is challenging,
but no part of the spectrum can be neglected if new technologies are to be brought from
the laboratory bench all the way through to the marketplace, which in some cases
includes demonstrating technologies with the objective of encouraging adoption by the

private sector.

The merit of each technology for achieving a desired technical change needs to be
carefully weighed to justify government funding of the latter stages of innovation. The
need for new energy solutions is paramount; however, and the consequences of inaction

may be enormous.
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QUESTION FROM REPRESENTATIVE JOHNSON
Arguments used to oppose investments in applied research on new energy technologies
appear to center on the following two assumptions: if it is worth doing, then market
forces will drive private sector entities to do it on their own; and, taxpayer investment in
technology innovation skews market forces and amounts to the government picking
winners and losers. This debate is somewhat confused by the fact that the terms “basic
research” and “applied research” have different meanings to different people. Activities
that policymakers and agencies consider to be applied research may often be considered
by the private sector to be basic research that is far too underdeveloped to warrant
significant investment by the private sector.

Will the private sector conduct the type of basic and applied research that DOE provides
the nation?

Basic scientific research typically has little direct commercial return, so its costs are not
easily borne by firms. Yet downstream, commercial innovation is dependent on
achievements in basic science. Given the importance of basic research, coupled with its
low private return, the American innovation system relies on public support of university
and government researchers who work to develop scientific breakthroughs and make

these breakthroughs publicly available.

As described in the Science for Energy Technology — Strengthening the Link between
Basic Research and Industry report, which was commissioned by the Basic Energy
Sciences Advisory Comunittee, private firms ultimately commercialize clean energy
technology and therefore creates jobs. DOE serves a unique role in providing support for
basic and applied research aimed toward scientific breakthroughs in knowledge with
broad public benefit spillovers that are not easily appropriable by private firms.

Improved understanding enables and accelerates firms’ development and
commercialization activities by revealing the underlying principles controlling clean

energy phenomena and also revealing opportunities for translating this knowledge to



239

commercial applications.
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QUESTION FROM REPRESENTATIVE JOHNSON

Arguments used to oppose investments in applied research on new cnergy technologies
appear to center on the following two assumptions: if it is worth doing, then market
forces will drive private scctor entities to do it on their own; and, taxpayer investuuent in
technology innovation skews market forces and amounts to the government picking
winners and losers. This debate is somewhat confused by the fact that the terms “basic
research”™ and “applied research” have different meanings fo differcat people. Activities
that policymakers and agencies consider to be applied research may often be considered
by the private sector to be basic research that is far too underdeveloped to warrant
significant fnvestment by the private sector.

What would be the likely effect in this sector if you took DOE'’s contribution out of the
mix?

I DOE’s energy R&D contributions ceased, the immediate effect would be the
termination of numerous research projects at universities and national laboratories across
the country, including the loss of thousands of jobs. Such mass tenminations could cause
a shift of researchers and students away from disciplines refated L.o advancements in
energy seclor innovarions. In turn, these shifts conld severely degrade the Nation’s
ability to compete with other countries for the human capital requiréd to achieve the

innovations to drive a 21% century clean energy economy.
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QUESTION FROM REPRESENTATIVE JOHNSON

Arguments used to oppose investments in applied research on new energy technologies
appear to center on the following two assumptions: if it is worth doing, then market
forces will drive private sector entities to do it on their own; and, taxpayer investment in
technology innovation skews market forces and amounts to the government picking
winners and losers. This debate is somewhat confused by the fact that the terms “basic
research” and “applied research” have different meanings to different people. Activities
that policymakers and agencies consider to be applied research may often be considered
by the private sector to be basic research that is far too underdeveloped to warrant
significant investment by the private sector.

If you were to remove all research that may have potential market value from DOE’s
research portfolio, what would that leave?

Nearly all aspects of DOE’s research portfolio have potential near- to long-term market
value. Removing such research will cripple the base of the Department’s research and
development efforts and significantly damage the agency’s ability to fulfill its missions in

energy, environment and national security.
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QUESTION FROM REPRESENTATIVE JOHNSON
Arguments used to oppose investment in applied research on new energy technologies
appear to center on the following two assumptions: if it is worth doing, then market
forces will drive private sector entities to do it on their own; and, taxpayer investment in
technology innovation skews market forces and amounts to the government picking
winners and losers. This debate is somewhat confused by the fact that the terms “basic
research” and “applied research” have different meanings to different people. Activities
that policy makers and agencies consider to be applied research may often be considered
by the private sector to be basic research that is far too underdeveloped to warrant
significant investment by the private sector.
Do programs such as ARPA-E and offices such as EERE crowd out private investment or
otherwise negatively skew the marketplace by investing in projects that may have a
potential commercial application or previous private sector investment?
Programs such as ARPA-E and offices such as EERE do not crowd out private
investment or negatively skew the marketplace. Private capital generally undertakes
projects with minimal technical risk. It is extremely rare for private capital to finance
projects that have high technical risk and high market risk. Public investment allows for
appropriate maturation of the technologies, effectively de-risking them, which stimulates
private investment for technology scale-up and manufacturing. ARPA-E, through
expertise of its own staff, and the access it has to the full technical expertise of the

Department and its labs, is strongly positioned to carry out technical vetting of high risk

technology ideas.

Six projects funded by ARPA-E, at a level of $24 million in 2010, have received over
$100 million in private sector follow on funding. ARPA-E’s initial funding allowed
these innovators to do the research and overcome some technical barriers, ahead of
schedule. The follow-on funding likely would have not arrived without ARPA-E’s initial

investment. Overall, ARPA-E projects have garnered over $260 million in such follow-
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on funding. In addition, ARPA-E projects have filed 17 patents already.

EERE’s strategic investments in clean energy technologies have also yielded significant
results. For example, the Solar Energy Technology Program has invested $59 million of
aggregated Photovoltaic Technology Incubator funds since 2007, successfully leveraging
over $1.2 billion in private capital —a 20 to 1 leverage of taxpayer dollars — and creating
over 1,100 jobs in the United States. Other EERE programs have also attracted
significant private capital investments. The Biomass Program invested $1billion to
support 29 integrated biorefineries which was matched by $1.7 billion in private
investment. These Federal investments represent a portfolio approach to maturing a wide
variety of technologies at various stages of development — R&D, pilot, demonstration,
and commercial scale — that have strong promise to help continue the growth of domestic

clean energy markets.

Additionally, $480 million in EERE competitive energy efficiency grants are expected to
have an average of 67% cost share and be matched with over $970 million in private
investment while $252 million in grants for industrial energy efficiency will have over a

76% private cost share which will raise $821 million private funds.
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QUESTION FROM REPRESENTATIVE JOHNSON
Arguments used to oppose investments in applied research on new energy technologies
appear to center on the following two assumptions: if it is worth doing, then market
forces will drive private sector entities to do it on their own; and, taxpayer investment in
technology innovation skews market forces and amounts to the government picking
winners and losers. This debate is somewhat confused by the fact that the terms “basic
research” and “applied research” have different meanings to different people. Activities
that policymakers and agencies consider to be applied research may often be considered
by the private sector to be basic research that is far too undeveloped to warrant significant
investment by the private sector.
In terms of the ability for private entities to do the research necessary to push energy
innovations into the marketplace, compare and contrast the work conducted in EERE or
ARPA-E with that of Nuclear or Fossil Energy?
The Department of Energy’s (DOE) technology programs, focusing on issues from
energy efficiency to nuclear power generation, work to create options for new
technologies to enter the market by addressing relevant risks and informing regulatory
policy. Because industry, market, and regulatory risk are often related to the scale of a
technology and the associated capital cost, the functions of the DOE technology
programs are tuned to the most relevant needs of their corresponding markets. For
example, efficiency improvements in relatively inexpensive consumer products with
frequent turnover require far less technical and regulatory certainty to enter a market than

does the capture and sequestration of carbon from multi-billion dollar fossil power

generation facilities that last a half-century or more.

With regards to ARPA-E, the work done in that DOE office is focused on game-changing
breakthroughs in technology. Using an entrepreneurial funding model, ARPA-E hunts
for and funds new technologies where a short-term R&D effort could deliver

game-changing results. ARPA-E is a small, risk-tolerant organization with a singular
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mission — to accelerate transformational technological advances in areas that the private
sector by itself is unwilling to undertake because of technical or financial

uncertainty. ARPA-E is not envisioned as supporting the work necessary to scale-up
promising new technologies; rather, it seeks to fund those technologies that do not yet

exist.

Because the market failures that prevent the modernization and transformation of our
energy sectors are different for each technology, each DOE program (from ARPA-E
through Nuclear Energy) is responsible for addressing a unique and technology
relevant set of risks and market failures. The Department’s role is not to duplicate
activities already ongoing in the marketplace, but rather address the technology,
regulatory, and other risks which limit the adoption of the new technologies

necessary to achieve our energy, security, economic, and environmental goals.
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QUESTION FROM REPRESENTATIVE JOHNSON
The Biological and Environmental Research (BER) program has been highlighted by
some Republicans as conducting duplicative research that is ancillary to the Departments

mission. During House consideration of H.R.1 in February, an amendment was offered
to zero-out funding for the BER program.

How is “Biological and Environmental Research (BER)” relevant to energy, and why
should DOE be involved?

The BER program supports a uniqué portfolio of forcfront, multidisciplinarv systems
biology research aimed at harnessing the capabilities of plants and microbes for energy
and environmental solutions, while driving the development of new enabling tools that
broadly impéct biotechnology in the U.S. Combined wilh the program’s successful track
record of bringing together small and large multidisciplinary teams from national
laboratories and universities to tackle complex problems, the BER program is éspeciaﬂy
well positioned to address some Qf the long-standing grand challenges in the development
of advanced biofuels. Biofuels are a critical component of a sustainable energy future,
requiring innovative research strategies to support aggressive biofuels production goals
and help reduce our nation’ s. dependence on imported oil. The BER genomic sciences
research and the Joint Genome Institute (JGI), a user facility that sequences over four
trillion genome base pairs per year, are using contemporary systems biology for energy-
relevant missions such as the development of cost-effective cellulosic biofuels. The three
Bioenergy Rese:arc“h Centers devoted to fuindamenial research related to new concepts
and processes for biofuels production from inedible plant fibers are pari of this program.
The JGI is the only scientific user facility in the world dedicated to sequencing and
analyzing whole genomes of energy- and environmentally-relevant microbes and plants.
BER Ilcads the world in the sequencing, study, and reengineering of microorganisms and

plants with direct relevance to energy, and is unique in the federal government in
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supporting this work through an integrated systems-level study——from genome to

function.

BER research underpins DOE mission needs for energy production and use. Because
there is not sufficient assarance for near term profits from fundamental research, the
private sector does not generally support this phase of research, Fundamental research on
microbes and plants to understand their biochemical pathways and the genetic
mechanisms that conirol their interactions and behavior provides knowledge nceded by
DOQE’s Office of Energy Efficiency and Renewable Encrgy (EERE) for development of

systems tor conversion of biomass to hiofuels that can be commercialized.

Likewise, understanding how and why the Earth’s climate will change in the future, as a
result of changes in atmospheric, terrestrial, ocean, and cryosphieric conditions, will
enable informed decisions about fﬁluxe energy technology development and deployment
investments, management of natural resources, and assessing national security
vulnerabilities. To support the DOE energy mission, climate prediction tools are required
to make projections of future changes in wind, temperature, and precipitation patterns
(and exiremes) at sufficiently high resolution that the design, deployment, financing, and
siting of future infrustructures are based on the best possible information. In building its
prediction capability to serve these requirements, BER focuses its basic science
investments on topics that are in most part unique to DOE, such as atmospheric cloud and
aerosol science and experimental field facilities; dvnamical interactions between

ecosystems and greenhouse gases; and analysis of impacts of climatic change on energy
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production and use. Through DOE participation in the USGCRP, BER assimilatcs
research outputs from other agencies (such as hurricane research at NOAA and NSF,
hydrology research at USGS, and agricultural rescarch at USDA) so that the BER climate
predictions are able to contribute to the most advanced products possible. The
Department’s mission is to ensurc America’s secutity and prosperity by addressing its
energy. environmental, and nuclear challenges through transformative science and
techuology solutions, In order for the mission to be sustained, DOE must make science
and technology investments that advance the efficiency, affordability, and minimal
deployment risk of all possible energy techmology sectors, that can be adopied into firture
national energy infrastructures and project the U.S. on a path towards energy
independence. While scientific investments that advance energy technologies rely on
discoveries in material, biological, and chemical sciences, parallel scientific research that
minimizes design and deployment risk requires accurate descriptions of long-term
weather patterns and extremnes over infrastructure lifetimes. Extremes include, for
example, frequency of occurrence of hurricanes, flood. drought, heat waves, etc. How
these events might changé and in turn impact growing bioenergy crops and/or siting of
wind energy farms is a risk the DOE and industries ﬁeed to examinc the modeling and
prediction tools developed by DOE are based in most part oo BER-supported science,
and-the DOE participation in USGCRP allows science developed by other agencies
(ircluding NOAA, USDA, USGS, NSF, and NASA) (0 be rapidly assimilated into our
prediction capabilities. 1t is both the uniqueness and mission-value of the BER science as
well as the USGCRP framework that allows rapid assimilation of other agency research

products that has resnited in BER preerninence and best-in-class stature in climate
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prediction capabilitics. With this approach, these capabilities are also serving to

contribute to the energy component of the Nation’s strategic economic security.
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QUESTION FROM REPRESENTATIVE JOHNSON
The Biological and Environmental Research (BER) prograin has been highlighted by
some Republicans as conducting duplicative research that is ancillary to the Departinents

mission. During House consideration of H.R.1 in February, an amendment was offered
to zero-out funding (or the BER program.

‘Why is this program important and can you give the Committee some examples of the
program’s successes?

Biofuels are a critical component of & sustainable cnergy future, requiring innovative
research strategies (o support aggressive alternative biofuels production goals and help
reduce our nation’s dependence on imported oil. BER underpins the development of
biotechnology solutions for biofuel production, through a unique combination of systems
biology research on plants and microbes at universities and DOE national labs—

including the Biocnergy Research Centers—and national scientific user facilities.

Becanse there is not sufficient assurance for near term profits from fundamental research,
the privaic sector does not generally support this phase of research. BER has a strong
track record in tackling large, complex scientific challenges, and the BER program is
uniquely positioned in the federal government to address some of the long—standing grand

challenges associated with the development of advanced biofuels.

In the arex of climaie and environmental research, the predecessors of the BER program
within DOE initiated the development of what became the first global circulation models,
which enabled the prediction of the behavior of radioactive fallout. From these
beginnings came the development of today’s sophisticated climate models needed to
understand and predict potential climate changes from decades to centugies in advance——

information needed to plan for future encrgy use, land use, food production, and water



251

resources and to help mitigate economic and financial risks in infrastructure planning.
Such information is invaluable at a time when regional stability and geopolitical issues
are s0 critical to our national security concerns. In response to stakeholder needs, the
spatial and temporal resolution of climate models has increased ove;: time and with
increasing performance requirernents. BER has played a lead role in developing the
necessary fundamental science and spearheading the development of these models to
address national challenges. BER has a unique and targeted portfolio of research and
research capabilities not supported by other agencies. Likewisc the aimospheric
observational capabilifies and data produced from the BER program. arc broadly used by

climate researchers supported by other federal agencies.

Some BER program hightights and successes include:

= DOE Bioenergy Research Centers use cutting-edge basic research approachcs to
develop genomics-based biological solutions to critical cellulosic bioluel bottlenecks.
These solutions can be leveraged by the applied ressarch programs in EERE and

complement other direct fuels work in ARPA-E.

o Revolutionary pretreatment process. Development of room-temperatire ionic
liquids as a new method of biomass pretreatment, cutiing processing times by a

factor of 60 and rendering biomass far more accessible to enzymatic breakdown.

o Hydrocarbons from microbes. Reengineering microbes to produce not just
ethanol but higher cnergy hydrocarbon fuels, including a microbe that converts

switchgrass directly to biodiesel.
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Improving Feedstocks, ldentification of a gene in switchgrass that causes the
grass to produce less lignin while remaining robust in the field—cutting costs of
processing and increasing biofuel yields. Redesign of plant biomass lignins to

facilitate processing and increase biofuel yields.

Strengthening Microbes. Development of new strains of ethanol-producing
microbes with enbanced tolerance to siresses associated with industrial biofuels

production.

Sustainable Biofuels Produoction. Cutting-edge research on biofuels
sustainability including demonstrating the impacts of biomass crop agriculture on
macginal 1ands through increased diversity in soil microbial communities and

potential for changes in greenhouse gas emissions

Joint Genome Institute

o]

Initiated the genomics revelntion. With its foundation of big team, technology
dependent, computationally intensive science, BER initiated the Human Genome
Project in the 1990s that led to the technology development and knowledge base

that today underpins unparalleled advances in medicine, agriculture and energy.

Determined genomic sequence of the first woody plant and key bioenergy
{eedstocks. The first tree ever sequenced was the black cottonwood, Populies
trichocarpa, which is the largest hardwood tree in western North America; the
S00Mb genome includes a significant duplication of 8000 gene pairs. Since

forests represent 905 of terresirial biomass, access to genome-based traits in
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woody biomass is relevant to DOE bioenergy and carbon sequestration missions.
Other bivenergy plants sequenced include Brachypodium (a model plant for
grasses) and sorghum. whose 700Mb genome was the Jargest sequenced to date
using the whole genome shotgun method. Information from the serghum genome
will be useful in identifving key tvaits that aliow this perennial grass to grow on

marginal soil underpinning development of improved feedstocks for bioenergy.

o Revolutionized genomic sequencing of complex microbial communities. The
JGI has pioneered genome sequencing of entire communities of microbes from
their natural environments, accelerating discovery in comparison to standard
genome sequencing of isolated and culturable single microbes. Genomic
sequencing of the community of microbes in the termite hindgut provides novel
insights into one of Earth’s most efficient wood degraders, offering biology-based
solutions to an outstanding challenge in the production of biofuels, breakdown of

woody biomass.
Atmospheric Radiation Measurement Climate Research Facility (ARM)

<) Long-term observations address greatest nncertainty in climate change -
clouds and aerosols. ARM provides cutting-edge cloud, aerosol and now
precipitation observations for determinirllg their role on the climate system.
During the past decade, the ARM has reduced the uncertainty of the local column
radiative balance from nearly 10 Watt/m?2 to below 2 Watts/m?2, thus allowing
scicntists to copstrain parameterizations of cloud and aerosol interactions; these

successes have also helped guide a NASA mission designed to monitor clouds,
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aerosols, and radiative transfer. Similarly, the ARM data bases have been the
most important reason for improvements in the atmospheric component of the
DOE carth system (climate) model to become “best in class”, that in tum has

provided revolutionary new approaches to climate prediction.

ARM Mobile facilities guantify the impact of aerosols. The ARM mobile
facility has been deploved to examine the impact of aerosols on the radiation
budget in diverse climatic regions. It has heen used lo: rack how soot particles
age in biomass plumes from California; provide the data needed to modci both
Arctic and high-altitude ice clouds; study impacts of acrosols on clouds and
precipitatién in the tropics; and evaluate the potential impacts of Saharan dust on

hurricane development.

Climate Modeling

c

High-resolution model improves regional climate projection apd uncertainty
analysis. BER lcci the development of the Community Larth System Model,
including the capability for very high resolution modeling that leverages the DOE
Leadership Compuling facilitics. This model provides a critical capacity for
regional climate projections, inctuding information on how the frequency of
accurrence and intensity of storms, droughts, and heat waves will change as

climate evolves.

New modeling capability for abrupt climate change, including sea level rise,
BER led the development of the world’s best models for sea- and land-ice.

Implemented within the Community Earth Systera Model, these components will
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guide projections for the timing of an ice-free Arctic and evaluate factors that may

cause the destabilization of Greenland and Antarctic ice sheets leading to

significant sea level rise.

Understanding the uncertainties in climate. BER scicntists at universitics and
the Program for Climate Model Diagnosis and Intercomparison {PCMDI) at
Lawrence Livermore National Laboratory develop critical metrics for the
objective evaluation of climate model simulations. This diagnostic capability is
vital to the evaluation of model biases, uncertainties and the eventual

improvement of all climate models.

= Environmental Molecular Sciences Laboratory

o]

Tmpreving the fong-term performance of lithinm ien batteries. FMSL
provides a variety of advanced microscopy capabilities to study the interfaces of
natural and engineered materials for energy storage. EMSL scientists teamed
with scientists from DOE’s Center for Integrated Nanotechnologies creating a

nano-sized battery to show how such batteries wear out over time.

Predicting the movement of contaminants in greund water and seils. Using
sophisticated microfluids and bigh performance computing, EMSL users were
able to model movement of contaminants in the subsurface, results that could lead
1o new clean up and monitoring strategies relevant to clean up of legacy

contamination at DOE sites.

New catalysts for producing renewable energy. Using EMSL’s advanced

imaging and computational capabilities, EMSL users developed a new
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understanding of the use of titanium dioxide as a catalyst, improving our ability to

efficiently produce hydrogen as a renewable fuel.
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QUESTION FROM REPRESENTATIVE JOHNSON
The Biological and Environmental Research (BER) program has been highlighted by
some Republicans as conducting duplicative research that is ancillary to the Departments
mission. During House consideration of H.R.1 in February, an amendment was offered
to zero-out funding for the BER program.
What would the effect be of zero-ing out BER?
DOE’s BER is unique in bringing together multi-disciplinary research and resources that
span subcellular to ecosystem scales, focused on DOE mission goals of bioenergy, carbon
cycling and climate science, and environmental stewardship. BER also has a long history
in driving biotechnology revolutions through research that merges the physical and
biological sciences. Because there is not sufficient assurance for near term profits from
fundamental research, the private sector does not generally support this phase of research.
Zero-ing out BER would result in a reduction of capability and knowledge relevant to
achieving these important national goals. The nearer-term effect would be a deceleration
of advancements in bioenergy innovations and a decline of our nation's leadership in
biotechnology. The longer-term effect would be that critically needed bioenergy

discoveries and climate science expertise would no longer be available to help achieve

our energy independence and environmental stewardship goals.
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QUESTION FROM REPRESENTATIVE JOHNSON

Q3a. Recent proposals to slash funding for both basic and applied research programs at DOE
highlight what appears to be a dangerous and growing sentiment that R&D programs
amount to wasteful spending and are not a wise investment in our future.
How would you counter that assertion?

A3a. Scientific research is at the core of a high-tech economy and integrates knowledge of
natural processes in ways that are directly useable for practical engineering applications.
Basic researchers develop new tools and techniques that allow us to discover and
measure previously inaccessible physical phenomena, which form the basis of new
technologies or solutions to long-standing technical barriers. Scientific understanding is
most practical when it solves problems that arise in the design, manufacture or operations
of complex technologies. Finally, research is a prime training ground for a technically

talented workforce that can drive future innovation, representing a worthwhile investment

in our future global competitiveness.
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QUESTION FROM REPRESENTATIVE JOHNSON
Recent proposals to slash funding for both basic and applied research programs at DOE
highlight what appears to be a dangerous and growing sentiment that R&D programs

amount to wasteful spending and are not a wise investment in our future.

‘Wit is the likely short-term impact to DOE’s research enterprise (labs, university
researchers, students, ete) if such cuts are made?

Short-term impacts would include termination of most fundamental research activities in
bioenergy, environment, and climate, including university grants, laboratory programs.
scientific user facilities, contracts for instromentation, contracts for othér goods and
services. The negative impact would also extend to the work-for-others (other federal
agencies or privatc industry) performed by scientists at DOE national laboratorics due to
their unique research expertise. It would likely also damage the ability of universities to

attract and retain students in these critically important felds.
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QUESTION FROM REPRESENTATIVE JOHNSON
Recent proposals to slash funding for both basic and applied research programs at DOE
highlight what appears to be a dangerous and growing sentiment that R&D programs
amount to wasteful spending and are not a wise investment in our future.
What is the likely long-term impact on our economic competitiveness?
In February, the Administration issued an updated edition of the 2009 white paper, A
Strategy for American Innovation, reaffirming commitment to accelerate research,
development, and deployment of clean encrgy technologies, to shift the American
economy toward global leadership and a clean, secure, and independent energy future.
Materials science, biology, and chemistry have all benefited from a revolution in
instrumentation and computation, and the time is right to seize the opportunity provided
by this new generation of tools to push toward a level of systematization that will allow
much more rapid achievement of results. The goal is to move these fields from
empirical, trial-and-error approaches toward achievement of results through rational
design, ultimately computer-aided design, to achieve more rapid progress in overcoming
technological barriers to a new energy economy. The long-term impact on significantly
reducing funding for BER and basic research and development may be a loss of
American leadership and competitiveness in the global energy economy. Likewise,
industries from automobile manufactures, to pharmaceutical and biotech companies, to
information technology companies unable to advance the scientific discoveries from
federally-funded fundamental research into new technology concepts, or unable to
advance their own R&D through use of the DOE Office of Science scientific user

facilities will find themselves less able to compete in the global marketplace.
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QUESTION FROM REPRESENTATIVE MILLER
During the development of legislation authorizing ARPA-E, and in the time since, this
Committee heard concerns that it would drain the attention and resources from the Office
of Science. Furthermore, it was said that ARPA-E would duplicate the work of the
existing research programs. Proponents of ARPA-E contend that it works in the
technology “white spaces” that other programs tend to ignore, and that investment in the
program should occur within the context of strategic resources for a wide range of energy
innovation efforts at DOE, from basic to applied research, and beyond.
Is ARPA-E draining resources from the Office of Science? Is this a zero sum game?
No. Programs within the Department of Energy are designed to work in concert in order
to succeed. The Office of Science and ARPA-E are pursuing complementary aims — the
Office of Science funds basic science research, which can potentially be translated into
breakthrough energy technologies by ARPA-E, other DOE programs, or industry. For
example, the Office of Science focuses on understanding the basic principles of
magnetism, charge transport, and electrostatics of solids (metals, semiconductors,
insulators), and ARPA-E projects might translate those research results into creating new
high-frequency power electronic devices and systems based on integrating wide-bandgap
semiconductors (GaN, SiC) and nanostructured magnetics for LED, PV, electric vehicles
and grid markets. The Office of Science’s FY2010 funding totaled $4,963,887,000 and
the President’s Budget requested $5,121,437,000 for FY2011 and $5.416,414,000 for

FY2012 - an incremental increase in funding each year for that program. ARPA-E's

focus areas and funding request remain distinct.
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QUESTION FROM REPRESENTATIVE MILLER
During the development of legislation authorizing ARPA-E, and in the time since, this
Committee heard concerns that it would drain the attention and resources from the Office
of Science. Furthermore, it was said that ARPA-E would duplicate the work of the
existing research programs. Proponents of ARPA-E contend that it works in the
technology “white spaces” that other programs tend to ignore, and that investment in the
program should occur within the context of strategic resources for a wide range of energy
innovation efforts at DOE, from basic to applied research, and beyond.
How is ARPA-E different and not duplicative of other programs?
ARPA-E’s mission is to aid the development of transformational energy technologies —
technologies that hold the potential to radically shift the nation’s energy reality. ARPA-E
occupies a position in the technology development space not occupied by other DOE
programs. ARPA-E funds ecarly-stage energy technologies when they are considered too
high-risk (both technical risk and market risk) to attract investment from other
government agencies and private investors. Whereas the applied programs focus
primarily on taking technologies down their economic learning curves, ARPA-E focuses

on creating entirely new learning curves through transformative and disruptive new

technologies. ARPA-E focuses on transferring science into breakthrough technologies.

For example, with regard to batteries, the Office of Science focuses on understanding the
electrochemistry of metal-oxygen reactions as well as lithium reactions and transport in
variety of intercalation compounds. The DOE applied energy programs focus on
improving the efficiency of lithium-ion batteries via different configurations and
materials for cathodes, anodes, separators, electrolytes for automobile market. ARPA-E

projects are researching new metal-air (lithium-air, zinc-air, etc.) battery devices and



263

systems for the automobile market that, if the projects are successful, could be ten times

better in cost-performance metrics than the lithium-ion batteries of today’s vehicles.

ARPA-E takes great care to ensure that its projects do not overlap with other DOE
programs, but instead complements them in multiple ways. The program works in close
coordination with program offices on its “borders™ ~ DOE’s basic science and applied
research programs — to avoid duplicative research and ensure a balanced research
portfolio across the DOE. Moreover, all parts of DOE work in collaboration to identify
gaps in their research portfolios (“white space™) as well as through co-hosting topical
workshops in the development of programs. This coordination also serves to inform all
parties of each other’s ongoing research activities to facilitate the transition of successful

ARPA-E projects to other DOE programs.

Before issuing a funding opportunity announcement on a particular technology area,
ARPA-E studies the technology area in depth. ARPA-E consults closely with other DOE
offices and programs to avoid any duplication or redundancy. ARPA-E engages
members of other DOE offices in ARPA-E workshops, defining the funding opportunity

announcements, and proposal review process.

To improve coordination within DOE, ARPA-E has formed a Panel of Senior Technical
Advisors (PASTA). PASTA consists of Assistant Secretaries (or their Technical
Appointees) of all the relevant applied energy offices as well as the heads of all the

relevant offices in the Office of Science. The purpose of PASTA is to coordinate and
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leverage each of its programs and also to ensure that ARPA-E provides unique value
within the DOE. In addition, the Director of ARPA-E actively coordinates with the

Director of the Office of Science as well as the Under Secretaries for Energy and Science.
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QUESTION FROM REPRESENTATIVE MILLER
During the development of legislation authorizing ARPA-E, and in the time since, this
Committee heard concerns that it would drain the attention and resources from the Office
of Science. Furthermore, it was said that ARPA-E would duplicate the work of the
existing research programs. Proponents of ARPA-E contend that it works in the
technology “white spaces” that other programs tend to ignore, and that investment in the
program should occur within the context of strategic resources for a wide range of energy
innovation efforts at DOE, from basic to applied research, and beyond.
What will be the role of ARPA-E in the partnership between the DOE and DOD?
Under the auspices of the Department of Energy (DOE)-Department of Defense (DoD)
Memorandum of Understanding, ARPA-E has been actively working with the DoD to

provide it with next-generation and critical energy capabilities. Presently, ARPA-E has

identified the following specific opportunities:

1. ARPA-E and DoD Science & Technology organizations plan to establish joint
programs to leverage common interest in energy technology development that
would have long-term benefit to both commercial and defense markets. ARPA-E
and the Assistant Secretary of Defense for Research and Engineering are
presently establishing the framework of one such program that will lead to the

development of a hybrid energy storage module.

2. ARPA-E establishes and funds programs with both commercial and defense
needs. Subsequent to the maturation of the technology, the DoD provides funding
for scale-up and domestic manufacturing of the technology. Presently, the Navy

is conducting diligence to determine the viability of ARPA-E’s Electrofuels
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Program (the creation of a non-photosynthetic mechanism to develop fuel) and

whether it has the potential to meet Navy’s fuel requirements.

In addition, ARPA-E will raise other opportunities with DOD as they are identified.
ARPA-E considers itself privileged to be working with the DoD and is very interested in
providing the DoD energy technologies that would enable it to meet its goals, thereby

increasing the energy and national security of the United States.
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QUESTION FROM REPRESENTATIVE MILLER

Q2a.  As you know, EPA and the National Highway Transit Safety Administration (NHTSA) have
proposed Greenhouse Gas and Fuel Efficiency regulations for Heavy Duty trucks and buses.
These are expected to be finalized this summer and will begin to go into effect in 2014 with
another round going into effect in 2017.
Do you see DOE having any role in providing the R&D that will demonstrate/establish
what is technologically feasible in the area of fuel efficiency and emissions in Heavy
Duty trucks?

A2a.  The Department works closely with EPA and NHTSA, keeping both agencies apprised of
research and development progress, as well as the current status of new vehicles

technologies, with a focus on cost and efficiency targets. This information helps to

inform their rulemaking process.
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QUESTION FROM REPRESENTATIVE MILLER
As you know, EPA and the National Highway Transit Safety Administration (NHTSA) have
proposed Greenhouse Gas and Fuel Efficiency regulations for Heavy Duty trucks and buses.
These are expected to be finalized this summer and will begin to go into effect in 2014 with
another round going into effect in 2017

If so, will this current budget support DOE collaborating with EPA and NHTSA in
establishing these standards?

The fiscal year 2012 budget request supports the Department’s continued collaboration
with EPA and NHTSA, which occurs primarily through regular interaction among key

technical staff in all three agencies.
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QUESTION FROM REPRESENTATIVE SEWELL

What considerations were taken into account when requesting funds for research and
development concerning these energy sources, particularly clean coal technology?

The Office of Fossil Energy’s research and development (R&D) program supports the
U.S. Department of Energy’s (DOE) overall mission to achieve national energy security
in an economic and environmentally sound manner. The mission of the FER&D program
is to create technology and technology-based policy options for public benefit by
enhancing U.S. economic, environmental, and energy security. This mission is achieved
by developing technologies to enhance the clean use of domestic fossil fuels and to
reduce emissions from fossil-fueled electricity generation plants to achieve near-zero

atmospheric emissions power production.

Specific to clean coal technology, the current focus of RD&D activities is two-fold:
. Demonstrate the operation of current CCS technologies integrated at an

appropriate scale to prove safe and reliable capture and storage.

. Develop improved CO2 capture component technologies and advanced power
generation technologies to significantly reduce the cost of CCS, to facilitate

widespread cost-effective deployment after 2020.

DOE’s efforts are guided by the Secretary of Energy’s goal to support RD&D so that
widespread cost-effective deployment of CCS can begin in eight to ten years (Chu,
2009). RD&D and learning-by-doing could transform CCS from a technology only

affordable to industrialized nations to a cost-effective GHG mitigation option with a
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QUESTION FROM REPRESENTATIVE COSTELLO

Will the proposed decrease in funding for coal R&D impact President Obama’s plan to
have 10 clean coal demonstration projects online by 2016?

President Obama’s stated goal was to have five to ten large-scale, carbon capture and
storage (CCS) demonstration projects online by 2016. As you know, the American
Recovery and Reinvestment Act (Recovery Act) included significant investments in clean
coal technologies. The Department of Energy is currently supporting the development of
nine large-scale CCS demonstration projects through FutureGen 2.0, the Clean Coal
Power Initiative, and the Industrial Carbon Capture and Storage program. The timelines
for these projects should result in them being operational by 2016, These first-generation
CCS demonstration projects are supported by prior appropriations, including those from
the Recovery Act, and do not rely on outyear DOE funds. The decrease in funding
represents the shift in focus toward technologies that have potential benefits to both
existing and new fossil-fueled power plants. In addition, recently obligated Recovery Act
funding will ensure that development of gasification technologies and hydrogen turbines
will continue to advance on or ahead of schedule. The Department has not requested
FY2012 funding for longer-term Solid Oxide Fuel Cells R&D which has been postponed

to focus on more near-term CCS technologies.
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QUESTION FROM REPRESENTATIVE SEWELL

How does DOE prioritize coal, other fossil technologies, and nuclear energy in relation to
other technologies in the FY 2012 proposed budget?

DOE believes that clean energy and energy security concerns are sufficiently compelling
and that those technologies that could make a significant, economically viable
contribution to the Nation’s portfolio of options should be considered. The questions that
DOE particularly focuses on in its budget prioritization deliberations include:

e What technologies can make the greatest potential contributions to the Nation’s
future energy goals?

e What is the appropriate Federal role, if any, to encourage the development of
high priority technologies in a timeframe that is most relevant? It is important
to recognize that the level of funding for a technology in a particular year does
not necessarily reflect priority. For example, funding for early stage research
and development will usually be lower than for technologies in the
demonstration stage. Further, in some cases incentives such as loan guarantees
may be the most cost-effective strategy (e.g., to encourage construction of new,
modern nuclear plants), while direct funding may be the best approach for
demonstrating technologies that have no large-scale commercial precedent

(e.g., carbon capture and storage).
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QUESTION FROM REPRESENTATIVE CLARKE
DOE’s original proposal for a rare isotope beam facility — the Rare Isotope Accelerator ~
would have cost more than $1 billion in year 2000 dollars. Working together, the
Department and the nuclear physics community, including researchers at Michigan State,
were able to find efficiencies to significantly reduce the proposed facility’s total cost
while retaining its world leading research capabilities. Thanks to their efforts, FRIB will
cost roughly $615 million, about half as much as the original proposal.

Are you aware of any other DOE facility that has been subjected to the same level of
value engineering and budgetary scrutiny?

All DOE Office of Science Projects are carried out following the principles of DOE
Order 413.3B, Program and Project Management for the Acquisition of Capital Assets,
which subjects them to the same level of value engineering and budgetary scrutiny that

was applied to the Facility for Rare Isotope Beams.
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QUESTION FROM REPRESENTATIVE CLARKE
DOE’s original proposal for a rare isotope beam facility — the Rare Isotope Accelerator —
would have cost more than $1 billion in year 2000 dollars. Working together, the
Department and the nuclear physics community, including researchers at Michigan State,
were able to find efficiencies to significantly reduce the proposed facility’s total cost
while retaining its world leading research capabilities. Thanks to their efforts, FRIB will
cost roughly $615 million, about half as much as the original proposal.

How can we learn from this effort to keep costs down while continuing to invest in world
class research?

Following the principles of DOE Order 413.3B requires that formal milestones called
Critical Decisions are achieved as the possible construction of a new facility is pursued.
The first of these milestones, CDO, establishes that the new capability that would be
provided is critically needed for the mission of the DOE. The second milestone, CD1,
requires an alternatives analysis to ensure that the proposed facility provides the most
cost effective alternative, including potential partnering and contributions from other
institutions. The Facility for Rare Isotope Beams received CD1 in September 2010, at
which time the upper limit of the Total Project Cost (TPC) range was estimated to be
$614, 500,000, including a cost share of $94,500,000 from Michigan State University.
This facility, which will provide world leading capabilities, is reduced in scope from the
concept for the Rare Isotope Accelerator (RIA), leaving some elements of the original

proposal as possible future science-driven upgrades.
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global impact. DOE estimates that for new plants, 2nd generation CO2 capture
technologies combined with advanced power generation technologies could limit the
increase in COE at the plant gate to 30 percent compared with a modern supercritical PC
plant without CCS. For current Ist generation CCS plants, DOE estimates this increase
to be 60-80 percent. For CCS retrofits, DOE estimates that the increase in cost could be
reduced by two-thirds with 2nd generation technology. Upon successful development at
the laboratory through pilot-scale (5-25 MW), the advanced 2nd generation technologies
showing the most promise in terms of reducing costs and energy penalties could warrant
further development and demonstration at full-scale before commercial acceptance,
which may take on the order of a decade. The relative roles of the government and the
private sector in these more advanced stages of CCS development and scale-up should be

carefully evaluated.
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QUESTION FROM REPRESENTATIVE LUJAN

Technology Transfer: The Department is home to the Nation’s National Laberatories,
which can serve as an incredible resource both for developing new technologies from
which new businesses and new jobs can spring as well as for providing technical
assistance to businesses. Yet, listening to small business owners and entrepreneurs leads
me to believe that there is room for improvement in the Department’s technology wansfer
activities. For example, very few of the Department’s Cooperative Research and
Development Agreements (CRADAs), which is a common mechanism for « private
entity to work with a Natiopal Laboratory to mature a tachnology, are supported even in
part by Department funds. Most are 100% funded by the prvate entity, which is
prohibitively expensive for many small businesses. Furthermore, the private entity is
often required 1o pay out a significant fraction of the cost of the project up front before
the work will be allowed to start. This is too prohibitive. I know your Technology
Transfer Coordinator has been working with the Technology Transfer Working Group on
ways to improve the Department’s tech transfer activitics. What specific actions do you
expect the Department to take in the next year to invigorate its tech transfer activities, and
do any of them include dedicating moore funds or reducing barriers to small businesses?

The Department’s Technology Transfer Coordinator, Karina Edmonds, has found that
DOE Labs could do a better job in ¢ngaging with smalt and medium size companies. Dr.
Edmonds is working with the Technology Transfer Working Group (TTWG) to identify
WaYS 10 hnprox)e our collaboration with these companies. As a result of those
discussions, DOE recently launched an exciting pilot program to reduce transaction costs
for small companies and entrepreneurs who want to license National Lab patents and
patent applications. Under the “America’s Next Top Inmovator” program, the DOT Labs
will offer domestic siart-np companjes an exclusive Option Agreement that can lead to a
license. Each Option Agreement can include up to three patents provided that the patents
arc related to one technology from a'single I.ab. The goal is to reduce all upfront fees for
an exclusive Option to $1,000 and reduce execution time by more than half. The Labs
will provide a template agreement to anyone intcrgsted in participating in the program.
The program enables entrepreneurs who arve interested in unlicensed DOE intcllectual

propesrty (IP) to submit a business plan for commercialization to be eligible for the
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program. If aflter the option period the company has met agreed upon milestones and
wants to purste a license to further develop and commercialize the technology, the Labs
ars committed to working with the company on acceptable terms (e.g., equity and
royalties. The program was announced on March 29th, 2011 by Secretary Chu and has
been well received by multiple stakeholders. The goal is to commercialize as many
technologies as p-ossible by drawing a wide range of éxperti se to review DOE
technologies. Along with the program, Secretary Chu announced 4 33% reduction in the
advance payment requirement for all companies. This reduction will make it easier for
small to medium sized companies o compete for the ability to commercialize
technology. Wc are continuing to work with the Chief Financial Officer to identify

further reductions and exceptions for small businesses.
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QUESTION FROM REPRESENTATIVE LUJAN

Natural Gas: Secretary Chu, as you may be aware, New Mexico recently experienced
record breaking freezing temperatures that caused a significant increase in peak demand
for natural gas. The increases in demand lead to a severe disruption in our natural gas
distribution system, causing outages across the state. Over 30,000 homes were left
without power to heat their homes. Considering this crisis, can you comment on the
Department’s efforts to support the research and development of natural gas technologies
to ensure the overall security of natural gas delivery systems?

Budget discipline necessitates close scrutiny of all programs. After careful review, we

determined that industry has the capacity to pursue pipeline infrastructure research.
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QUESTION FROM REPRESENTATIVE LUJAN

STEM Education: Dr. Chu, the recent National Academy of Sciences report Expanding
Underrepresented Minority Participation: America’s Science and Technology Talent at
the Crossroads makes clear that we must continue our efforts to increase minority
participation in STEM.

In 2007, underrepresented minorities comprised 33.2% of the U.S. college age
population, and 26.2% of undergraduate enrollment, yet only 17.7% of those were
earning science and engineering bachelor’s degrees. Can you comment on DOE’s plans
to develop a diverse pipeline of STEM professionals in the energy sector?

The Department of Energy has numerous programs with a goal of increasing minority

participation in STEM. As three examples:

The Department does significant outreach to minority scientific professional
societies, such as the Society for Hispanic Professional Engineers (SHPE) and the
American Indian Science and Engineering Society (AISES) through participation
at their annual conferences and sponsorship of scholarships and research
internships for students. These efforts are paying off as Minority Serving
Institutions (MST’s) are becoming more involved in DOE research programs, for
example Morgan State (a Historically Black University) becoming part of a
HUBZONE project.

The Department, principally through Office of Science’s Workforce Development
for Teachers and Scientists program and the Office of Economic Impact and
Diversity, sponsor internship programs that place minority students at DOE
national laboratories in research positions or at DOE in federal internships
positions. Each year, hundreds of minority students take advantage of these
internship opportunities and have an opportunity to receive mentorship and

experiences that often lead them into STEM careers.
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The Department has pioneered the Faculty and Student Teams (FaST) program
that focuses on faculty at Minority Serving Institutions who serve as a bridge
between their students and other faculty and the Department. In 2010, DOE
sponsored more than 50 FaST teams, which are comprised of a faculty member
from an underserved institution and 2-3 students who work on a research team at
a DOE national laboratory. This highly successful program is run in cooperation
with the National Science Foundation and in 201 1, the Environmental Protection
Agency has joined with DOE to offer research opportunities to minority faculty

and students.
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QUESTION FROM REPRESENTATIVE LUJAN
Nat Labs: In your remarks you highlight the need to accelerate creation of jobs from our
R&D investments by increasing the pace of movement from discovery to the
marketplace. What is the DOE doing to improve and streamline the mechanisms for
technology transfer from the National Laboratories, especially to small entrepreneurial
companies? Other than ARPA-E, which has targeted investments in a small number of
companies and technologies, what is the DOE strategy to improve its success rate in
engaging the private sector in technology transfer earlier in the R&D cycle?
Newly created companies are our best bet for economic growth and job creation.
Numerous studies have shown that it is high growth start-ups that create the majority of
jobs. In addition to the reforms detailed above, we are studying ways to make our
existing SBIR program more effective in helping to commercialize technologies
developed by the DOE by following the example of NIST, USDA and other agencies that
have linked their SBIR calls to opportunities presented by their existing IP portfolio. We
are currently exploring how to implement a pilot of this concept at one of our Labs. The
Department is also examining how to implement the Technology Commercialization
Fund [EPAct 2005, section 1001(e)] to provide more attention to funding CRADAs.
We agree that the odds for successful commercialization are greatly improved when we
engage with the private sector as early as possible in the R&D cycle. This is especially
relevant for energy innovations where the market pull is typically weak or missing. We
are exploring additional contractual mechanisms outside of CRADAs and WFOs, but
within our current authority that may enable DOE Labs to leverage our current resources

in creating more meaningful partnerships with the private sector. Facilitating multi-party

public/private partnership will be a goal of any new agreement.
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SUBMITTED MATERIALS BY RANKING MEMBER JOHNSON

George F. Will - Rev the scientific engine itp://we wey vashingtonpost.cony'wp-dyn/content/article/2010/12/3 1

The Washington Post

Rev the scientific engine

Advectisenen:

By George F. Will
Sunday, January 2, 2011;

New Republican legislators should come down
Capilol Hill to the National Museum of Amedican
Tistory, which displays a device that in 1849 was
eranted LLS. patent 6469. It enabled a boat's "draught
of water to be readily lessened" so it could "pass over
bars, or through shallow water."

The patentee was from Sangamon County, Ill. Across
Constitution Avenue, over the Commerce
Department's north entrance, are some words of the
patentee, Abraham Lincoln:

THE PATENT SYSTEM ADDED
THE FUEL OF INTEREST
TO THE FIRE OF GENTUS

Stoking that fire is, more than ever, a proper federal function, so the legislators should be given some
reading matter, One is William Rosen's book "The Most Powerful Idea in the World," a study of the
culture of invention. Another is the National Academy of Sciences report "Rising Above the Gathering
Storm. Revisited.” an addendunit to a 2005 report on declining support for science and engineering

research.

Such research is whal canals and roads once were - a prerequisite for long-term economic vitality. The
first Republican president revered Henry Clay, whose "Amezican System” stressed spending on such
“internal improvements.” Today, the prerequisites for economic dynamism are ideas. Deborah
Wince-Smith of the Council on Competitiveness says: "Talent will be the oil of the 21st century.” And
the talent that matters most is the cream of the elite. The late Nobel laureate Julius Axelrod said,
"Nincty-nine percent of the discoveries are made by 1 percen! of the scientists."

With populisim rampant, this is not a propitious moment to defend elites, even scientific ones.
Nevertheless, the nation depends on nourishing them and the institutions that susiain them.

U.8. undergraduate institutions award 16 percent of their degrees in the natural sciences or engineering;
South Korea and China award 38 percent and 47 percent, respectively. America vanks 27th among
developed nations in the proportion of students receiving undergraduate degrecs in seicnee or
engineering.

America has boen consuming its sced corn: From 1970 to 1995, federal support for research in the
physical sciences, as a fraction of gross domestic product, declined 54 percent: in enginecring, 51
percent. On a per-student basis, state support of public universitics has declined for moce than two
deeades and was at the lowest level in a quarter-century hefore the current economic unpledsantness.
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Gecr_é,e £, Wl - Rev the sciemific engine hutpe/iwrww washingronpost. com/w p-dyn/content/article/ 20 10/12/31...

Annual federal spending on mathematics, the physical sciences and engineering now equals only the
increase in health-care costs every nine weeks.

Republicans are rightly detenmined to be economizers. They must, however, make distinctions.
Congressional conservatives can demonstrate that skill by defending research spending that sustains
collaboration among complex institutions - corporations' research entities and research universities,
Research, including in the biological sciences, that yields epoch-making advances requires time
horizons that often are Impossible for businesses, with their inescapable attention to quarterly results.

An conic conservative understood this. Margaret Thatcher, who studied chemistry as an Oxford
undergraduate. said:

"Although basic science can have calossal economic rewards, they are totally unpredictable. And
therefore the rewards cannot be judged by immediate resukts, Nevertheless, the value of [Michael]
Faraday's work today must be higher than the capitalization of all shares on the stock exchange.”

The last Congress's misbegotten stimulus legislation - an indulgent and incoherent jumble of pent-up
political appetites - may have done large and lasting damage by provoking a comparably indiscriminate
reaction against federal spending. This will be doubly dangerous i a curdled populism, eager to humble
elites, targets a sphere of American supremacy and a basis of ils revival - its premier research
universities. "Gathering Storm" says that because of the recent recession, many universities - during
2008 and 2009, endowments of public and private institutions declined an average of 18.7 percent -
"are in greater jeopardy than at any time in nearly a century.”

Granted, political correctness and academic obscurantism in some disciplines - mostly the humanities
and social sciences - of some elite universities bave damaged the prestige of the institutions and
irritated substantial portions of the public. But the public should not now be punished by penalizing,
with diminished funding, the scientific disciplines that have been mostly innocent of the behaviors that
have sometimes made academia a subject of satire. .

Richard Levin, economist and Yale's president, asks: Would Japan's growth have lagged since 1990 "if
Microsoft, Netscape, Apple and Google had been Japanese companies™? Japan's failure has been a
failure to innovate. As "Gathering Storm" says: Making the government lean by cutting the most
defensible - because most productive - federal spending is akin to making an overweight aircraft flight-
worthy by removing an engine.
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GOP Budget Torches America’s ‘Seed Corn’

~« By Morton M. Kondracke
« - Roll Call Executive Editor
« March 3, 2011, Midnight

Tea party torch cartiers and the Republican leaders who won't stand up to them arc threatening
to burr. America’s seed corn. Its simple~minded madness.

The sced corn i federally funded basic scientific research-that produces the discoveries and
trains the scientists that eventually create millions of skilled jobs.

But heedless of the consequences, the House Republicans’ fiscal 2017 spending bill, HR. 1,
slashes funding for federal scisntific research and agencies bv as much as 33 percent. threatening
to farlough thousands of top scientists, stop their work and force corporations using them to
conduct their projects cverseas. :

This at a time whexn repoxt after blue-ribbon, busincss-backed report has warned that the United
States is failing seriously behind fis competitors in investment in research and science education.

It’s bad cnough that the GOP is trying to restore its frayed reputation for fiscal responsibility by
hacking at domestic discretionary spending — zbout 16 percent of the federal budget — but if's
iaking a meat ax to research, which amounts to about 0.04 percent of all spending but pays huge
iong-run dividends. '

Spéciﬁmﬂy, the bill calls foran $886 million cut for the Department of Energy’s Office of
Science — an 18 percent reduction from 2010 levels bul 33 percent if applied to the seven -
months remaining i the fiscal ycar, .

Republicans evidently intend to thwart climate conirol research, but the Oifice of Science also
oversees America’s seven national laboratories, which do seme of America’s most advanced
work in nuclear physics, super-computers, new-materials science and nanotechnology.

" The bill actually eliminates all funding for the newest U.S. research project, the Advanced
Research Projects Agency -Energy, which is dedicated to finding the 21st-century equivalent of
tasers and the Internet, discovered by the Defense Advanced Research Projects Agency.

Whether or not Republicans believe that global warming is a real threat, their actions will
torpedo research designed to make U.S. energy use more eflicient — even facilitating cheaper oil
refining — to limit wse of imported energy.

1L.R. 1 also cuts the National Science Foundation — the source of funding for most “hard
science”™ university research — by nearly 9 percent for the rest of the year, and it clobbers its
program for training math and science teachers by 28 pereent.
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Porter inviled five phammaceutical compary CEOs and five Nobel laureates to visit ;hen—Speal'm
Newt Gmg—lc’*l (R-Ga), who got the point and helped Porter, NIH's chiel appropriator, increase
T_he agency’s budget. -

The question this year is; Who’s Newt? Wha's John Porter? Somebody has gof o save
Armerica’s seed comm from amindless mob. So far, it’s
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SUBMITTED STATEMENT BY REPRESENTATIVE JERRY COSTELLO

Mr. Chairman, thank you for holding today’s hearing on the Department of Ener-
gy’s (DOE’s) Fiscal Year 2012 (FY12) research and development budget request.

The DOE’s FY12 budget requests $29.5 billion, an 11.8% increase over the en-
acted Fiscal Year 2010 levels. One-third of this funding is requested for R&D pro-
grams across the department to develop, demonstrate, and deploy new energy tech-
nology. While I have concerns about some proposed cuts, overall this budget will
keep the U.S. on a path to achieving energy independence and maintain our leader-
ship in energy innovation.

First, I am pleased to see DOE’s expansion of the Energy Innovation Hubs to pur-
sue energy research from its earliest stages to commercial deployment. The FY12
budget would add a new Batteries and Energy Storage Hub, which will build on the
remarkable energy storage work done by Argonne National Laboratory in Illinois.
The development of new energy storage 1s critical to improving the efficiency of our
vehicle fleet, buildings, and national grid. This new investment, combined with a
substantial increase in funding for the Energy Storage subprogram, will ensure we
continue to lead the world in the development of energy storage technology.

Second, DOE’s budget provides nearly $1 billion in new funding for the Office of
Energy Efficiency and Renewable Energy. In particular, the FY12 budget provides
$340 million, a 56% increase, for the ongoing development and deployment of cost
effective and high-performance biomass fuels, including $150 million for new cel-
lulosic ethanol demonstration projects. This funding reflects a shift in DOE’s focus
from integrated biorefinery projects and feedstock production trials to larger-scale
demonstration projects and commercial deployment. Improving and expanding the
use of biofuels will reduce our dependence on foreign oil, lower our emissions, and
create millions of American jobs. I am interested in hearing from Dr. Chu what im-
pact these changes in funding will have on the use of ethanol, biodiesel, and other
biomass fuels.

Finally, I have concerns about the administration’s 31 percent decrease in funding
for fossil energy R&D. I am a strong supporter of investing in renewable fuels, but
it is imperative that we develop a balanced energy policy that continues to invest
in the clean use of coal. In 2010, President Obama announced his strong support
for clean coal technology and committed to establishing at least 10 clean coal dem-
onstration projects by 2016. Further, in August 2010, a multi-agency task force re-
leased a report indicating there were no insurmountable roadblocks to deploying
carbon capture and storage (CCS) technology on a commercial scale. Despite this
support for moving clean coal forward, the FY12 budget cuts funding $100 million
from coal R&D and eliminates three ongoing clean coal research programs at DOE.

Coal is and will remain our major energy source for years to come, and we must
demonstrate we can cleanly use it. Investing in clean coal now is imperative to con-
tinue providing dependable, affordable, and efficient energy while we bring new
sources of energy online.

I welcome Secretary Chu, and I look forward to his testimony. Thank you again,
Mr. Chairman.
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